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wft^si «^rtBttfc^*i:, rie-fes (i) 
ttffi^tt CR 1 : TkMH^ 7;Mr;w*. z;u^r^;i/ 
^ t;u^t-^S, 7;Mr-;u». 7^ 

7 , J-;W*yS, 7;U^^;^^^>S, TJl/ 
7)V*)Vttm. 77MiWI, 
7 g ; X : 7)V*)V&. 7JV*)l> 
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« 4, I 
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imxm 1 3 m^muit-ermt. tib-^sc ( i > 

Hfcl] 

(1) 




C-^ (1) RMi. *SSIII^. «****lxT 

assist. ©&S£*rUT : &J:^y;^;i'S, 7;p^;v 
a. 7;w+-;us. T^)i=¥)vm. tu-^s. 

;u7sya. xi*/\ny>gf^gt„ y«, 5~6a 
©^gsst^ii^firrsii^a^srf. ) 

ns^t, &tf-&5S; ( 1 ) x-m^m-it^mtn^ 

HTzmmm 1 i:si®3ti^M. 

2 iceitofts^&iaj&ifc. 

fl:£Wt?&S§S:Jt« 2 KE«©3tS-&ttfflJ«i89. 

[tt*»6] tf«*tf*{t£i»a«. Tfi-tt5S (A) 
[ft 2] 



2002-363209 
Ra 1 

Ra * R a 2 Q® -ttst (A) 



[— (A) Ra 1 , Ra 2 , Ra 3 . RtfRa 4 te. 
(Ra 5 ) (Ra 6 ) -Ra 7 £g|U Ra 5 . Ra 6 . RtfRa'te. 

[■MOB 7 3 3a$#-fcce«W**bT&r>. ttEft 
M»BT**5i*S7 lcESc©E»*m. 

ss£j##a t b t ©s* t«ifwr <5aMt&*-r**fi«i 

20 ©J-fb-a-fe-rj^-SM^a 7 lcE#©E&*m. 

-a^trc^st*^ 7 a> & 9 ©n-rn^ 1 js£ek©e 

[ftjftSi 1 1 ] tt*6A 1 v>%\zm%-tz>w, 1 ©E 
mm, +*»«Ai MS l©E*JBi*tt* 

fiC9Sfif*JB2©E»Ji. • • •• *<frjfcSAi©7fc 
C«3tb»l. S2. ■ • •. RtfSSi -l©E»B<t 

s&sfeicfgfe-rsisi i ©E®s©Jitci»Bsnfc^ 
Hiit^w-rssi*^ 7 a> 1 0 ©vj-rn^ 1 ncse© 

50 E»«». 

[f£HJ©§¥&B&l5JB;?3 
[0 0 0 1] 

7*hVyX h^S«Use>i-r-5J!£H^-r»ai»c^ffl 
Bl^^m^-ttSifiKifeSrJfES^^fclSb, 8¥L,<«. 

S. *>^Sl^iJ©fE*©i^t^^:H7-f ©jSHSTSl 
40 7SM*9— ©H«4»j«U5«E»#*HcH-r*. 
[0 0 0 2] 

[^©s«] 7ts#i4ftfie%(4. 

Slt^H 1 f»CX^l^>tt^:fiafp^*2(B«±^W-r-5 
»t5. ) TtSfiUfr-Sii^kL-, ttJlHt**^ 

ntt>5. ?ta^ttiaeg!iti©«flg j ?>jSffl^ji4^.<©E)cS 

lCffittSnTV»5. J. KosarfTLig 

^0 ht Sensitive Systemsj (J.W 
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» 3 

iley & Sons, New York, 1965 
*£, 1 5 8-1 9 31) ^ K. I. Jacobso 
n, R. E. Jacobsonf Hmaging S 
ystemsj (J.Wiley & Sons, Ne 
w York, 1 9 7 6^, 181-2 2 21) 
b^. 

[0003] &rz* i5¥. ytn&&Mf&%i&mmvrcm 
A^^nn^o wmms i - 1 2 4 3 4 70 

3^, JNfHBS5 7 - 1 7 9 8 3 6^ ^H8S5 7-19 

753 8n<D&&mz\z. \i~Mt^mfytm^msk 
m&vu z> yt&^mmm t&m v< ^ □ ^ y-t 

) [0 0 04] #H¥3-8 7 8 2 7#^RtX 

#|§¥4-2 1 1 2 5 2-^^tC^, 2fi£#£^rT£ 

[0 0 0 5] ±IBcdJ:^(^ TtS^ttM^^rfU^bfc 

m±. #ig\zft3iL\,^<DT*$>z>o £^zt% mitmz 
mmi*mmm'?z>m&\z, uvyt, m^m^t<D^ 

bfcE»*f»TWU ^T«7^-* 

[0 0 0 6] 40 
[B9f##ftb«fc3fc"r*l*H] *5SWtt, WBfie*K 

**3fcfc*f bTiMSflE b 5 3 JteS^ttffliS* ft a 

9-©im*»«b5 sEftttSftffiffrrs c 



#12002-363209 
4 

[0 0 0 7] 

<1> a^Hftfls^ftfc, TE-*St (1) 

< 1 1> i at ***-r * c: t **« t 

[0 0 0 8] 

Mb 3] 

-tot d) 




[0 0 0 9] C-®S (1) RMi, 7K^MT> H 

si**#bTt)j:v»7;w*ju*» 7;v$r— 7;w* 

T T)V*-)V^ 77^iMS, 7U 

— T^^^->S. yjvtr—jvttzs&s y>v 
& 7;M t ;w L *** yjv>r~)Vtt&, T)i*-)i^ 

7JI/+JH, 7;l/+;^*->S, 7JHr=MI, 
yjvir=.)V**i'&* y)i*-)\,**is 

a, 5-*6*©fts*!i3iaiMc»jatr*ii™fe« 

To ] 

[0010] < 2 > *&RjlB&<fr&*K -«a ( 1 ) 

T«*n5<t§«» stf-j&a; (i) 7?«$n5ft&» 
(hffiSf^^bT^> J ^;ux^^^->ft%^b#^){b^ 

«***"TS WE< 1 >fcE«<D3t««'ttlft««T* 
[0 0 11] <3> 7^#;km#^:*>£»£b# 

vhhmmk ^?y-t>. hU7'j-M^^/-;m 

g#:^7^-^Affl«t0iS^$nS^<«h s b--S*Tf 
*<5MB< 2 >»CE«<Mfc*^tt»J»»T**. 
[0012] <4> 7^*;i/Xtt*^-5i->ft«*b» 

* mit^mx^ 2> ffif E< 2 > ICE«© Jta^ttfflfiJcft 
[0 0 13] <5> M^pJ^^{b^^X^l/>tt^F 
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[ooi4] <6> mm^vmitsm^ Tae-«* 

(A) T^Sns-ft-&!Klt?fe-5WI5<3>A^<5>© 

[0 0 15] 
[ft 4] 



,2 q® (a) 



[0 0 16] [— *tt (A) 4>> Ra 1 , Ra 2 , Ra 3 , R 

^Rant, *n*tisiifiticBiH(i», mmm 

S, XteS i (Ra 5 ) (Ra 6 ) -Ra'S^U Ra 5 . Ra 6 , 

to G*tt. B-f *>*»«L»**fc«t". ] 
[0 0 17] <7> £J##±lcE»JI£WbTfc9, 

^#t*;i£*»«&^*EB»ttT»*. 
[0018] <8> a^Rlffi*{b'&WO^<i: ! b- 

<9> fi^^&{fcl^3^\ ^^fWcfflESSfiJS 

<io> »fefiE»A^ 7-fi7P*yt;n:fifi$n 
Tv^WE<7>-<9>o)v»"rn^KiB*©ia«i*r» 

[0019] <11> ^MfcBUi®3fclOB3M-*» 
IDEM. 4 3 ^^A 2 <D^tC^L^l(7)E^lt 
Rte*fifc38frrs*2©EBB* • • +irifc*A 

»jit*3&:sfifc«er** i <oE»»o«iJca»*n 
fc*Ji«JB**r*ttE<7>-*<i 0>©Vif*i*k: 
E«OE»*J»T*«. 
[0 0 2 0] 

^r-^s: (i) T«snsft^«tmnu^* 

#±©E»»3i«Bft«»«i*k:l»E*BWO*B*tt 

iws«***rr«cfcfcw«t-r*. eat* 

[0021] <3tm-&ttja««>*»w<D3t«^tta« 
B^B&fb**£TE-*fit (i) T«sns 

[0 0 2 2] (M&pjffittft^*) ItEl^i^ 



-r* ft#w^tt. a^tc^fc 
< 1 1> i -p©x^i/>tt^ffifa-a^^#"r^<b^ 

70 [0 0 2 3] if»T*>, tt> lOCDX^l/ 

B* 7W>iX7fiH, <^3>K, -r^n>^x 
5r;MI. N - h?x;Mfc*SMg* 7'J-^x-rm 7 

[0 0 2 4] -l^^tn^;7-tUT«, MA 

tFD^>x^7^uwh, -fy*;v=;i/7^uu 

§07;Wl*l<ttk Kn+y7i^7^U h 

>7^UU-h i bf3PITft5. ^co^. 7^'JPXh 
UJK 7?U^75h\ ^^U^T^ h\ N-gj&$ 

jl/xxxiK -f V t* x;i/x-^co «t o ft tfx;p 
-tfx;nf oU ^fktfx;i,xf^{btfxU5 i >^ 
[0025] xi, x^n^±coxs^^tr^y 

> 9 U =3 — t: X 7 / ^ ;i/ A ft E<Dz?T 9 V Is— 

K 4' -IfX (2-7^'JoW^yXh 

y7xx;i/7PA>, hU^^n— ;^n/i>h 
U79UI/-K ^>^X'J7Ul — ;^U7?UU- 

x;i^>ir>> yh'xjl/X^y^-h, y7U^7^U 
— K h'J7'JM77x-h> h'J7 , JWyy7? 
l/-hX^MJX (2-7>Un>f^xf;W -fVv'T 

[0 0 2 6] JfctfcWift*}^* OtU^-ft) (O^B 

#*5/»B* 7^'j;HS*n#Ux^f 
t-;l/X-fiVX«x^ ^yi^t^* U X7r 

;k #ur>u^>25:^ , jx-T-;i/^^f ^>n^o je 

50 \Zs ^FBft*U^— ©«tUT. 5Fft»*'Ji^fA 
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t 



7 

-tn«±os?*-;^6»iSsn. ^500-3000 
©^asr^-r^t)^*^ ^n*. jjpat, tf-;ux 

7^g£#T£:*y tWO 9 0/0 15 1 2 KE 

[0 0 2 7] WCIbfcftflOCWil/m X^U>tt 

x^riK a^ttx«flijajc*5ViTx^ix>tt^fia*j 

***"T*#U^-, WAa^ftfPsRUx^^K #u 

#U^vx>^^^x>zi#U*7-, # 
U-f V^U>Rtf-f V^U>3#U^-. ffll«K:*5^T 

[0 0 2 8] stri5x^u>lt^ffifn*;i/#>KtbT 
14, t^luus. *^u;nk ?ub>M. 

[0 0 2 9] iJEtfU^—^fcl/Ttt, 5SSKR^, W 

3'xx7iWif^n^. iti53pux#^->Ktux 

So 

[0 0 3 0] WE»»*#U*-;PtUTtt, 
kHD*;>, 4, 4* -ykFD^7xx;k 
2, 2-f/ (4-kHo^/7ixJH ya/\°>, 

[0031] mt^mmm-Rxm^m^m^)'t-)V(Dm 

chlTH fiF£L<f42~l 2I^iHT$:tt^7 

;^u>^— x^ix>^un— ;k i, 
2-xtti. 3 -:/a/i>>^— ;k l, 2-, i, 3 
-xiii, 4-y^>> ? ^--jk ;k ^\ 

«S> a*#tfsn, J:0$^b<«2 0 0-1 5 0 0^ 



(5) #12 0 0 2-3 6 3 2 0 9 

^as:*-*-*. tfUx^U^U n-Jk 1, 3-5/2? 
n^>^>>?;*— ;k l, 2-, 1, 3-3U41, 4- 
5/irn^**>^*— ;K 1, 4-ykHo^^ 
y^D^D-X 2fUiro-;k hUX (j3-kHn* 
yxf;w 7^>, HJ*^n-;ux*>* h'J^^a 
-^ya/t>, ^>^x'J7U 1 — ;k y^>^xijx 

[0 0 3 2] #U^-JW1 li(D^^>gtX«S 

&s^«aft*;^>KTW»Wtrxtt^^xx-r;Wb 
#>KTx-r;Wbxnxxf;Mfc:$«#i)o 

[0 0 3 3] xxfi^UTH 08*. tf, BlT^fe©^ 
#tf€>n*. IP'S, hU/fn-^a/OhUT^U 
1/-K h'J^fn-;Vx^>h'J7^ , J U-K HJ 

;i/X^>hU^^i7UW- rh7^^l/>^'j3- 
;i/y^^^Ul/-b, h'JXfl/^'Ja^W^^ 

20 ^>^XU7'J! — J^7^UI/-h, ^>^XUXU 
1 — ;UhU7^U V— K ^^x'JX'Jh-il/fh^ 
7 2?Ul/— K y^>^X'J7Uh-;i/^7^ l Jl/- 
K y^X'J^Uh-^h l J7^'Jl/-h, 
^xiJ^"Jh-^fh77^Ul/-h, y^y^X'JX 
•J 1 — ;l/^>^T^Ul/—h, y^>^xU7'J 1 — ;i/ 

7^Ul/-h, ^y^X'JXU 1 — )V5?**&V U— 
K ^>nUXU 1 — )VhV*99V U-K 

[0 0 3 4] h'J^>^XUX'J h-;l/t^^/^^U 

K ^>^x'jxu) — JViM ^rj^— K 
^xUX'J h-;VHJyW *:n*-K y^y^x'JX 

Ul — ;^>^-r K y^>nuxuh-^ 

K 1, 3-^>^-;^7^UU-K 1, 3- 
-f^Zstt—frV****} U— K 1, * 
— ;^5M^3*— K y^k'h-^b l J7^Ul/-h, 
y;Hfl — ^fh77^'Jl/-h, ^x'JXUh- 

*o ;w-^tthUT^u u— k y;ut?i — ^rh7^^^ 
>ji/-h, y^kh-M>^7^'Ji/-h, y;nfb 

-JU^ItT^U U-K ^UxfxX^PT^U U— h 

hU7^Ul/-K 1, 4-->^n^it>>?T^UP 
-K 2 0 0-1 5 0 0O»fi^ft6*Uxfl/> 

[0 0 3 5] UEa-&Pllliafl2-&WibTi«b& 
fcQtt, n-OXI4*ttS^ttfD*;VsB>ftt, 
50 <t42-6ffi. *HC2~4fflOD7S/S£::rr£3S# 
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) 9 

^ >, 1, 3 -yn^l/yy/^ >. 1, 

2-, 1, 3-X141, 4-^l/>y7a>. 1, 5 
-^>?V>v7$X 1, 6 -A^yl/>y7^>, 
^fV>v75X Ffyl/>v7a>, 1, 4-v 
7^ J D^\^-y->> ^V7^n>y7^X 7xZ 
l/>v7a>, h**;7xXU>v7*>, ^-0-7$ 
;x^X-f;K yX?-|/>HJ7^X hUXfU 
>xh^S>\ 5> (fl-7ayxh^» -XttS? 03 
-7 = yyn^y) X^>T$)^) e ^E-Offij, »£b< 

)V7^ yX^k>h'J7^>hUX^^^'J^7^ 
HxfjM^^U U-bRtfN- [ (/3 

[0 0 3 6] lLfc^fift#'JX7fMtf*'J7SH 
\Z, m%.\S* >^bRr/yt-;i'XHy7^ > 

t^T^So *UxXrM^'J7^HH 5^*^sR 

x^w>tt^teft^*— ;i/xt4s*7^>?&> 
6-2 omommm^ 

i [0 0 3 7 ] #U^S^X>»tf#U-f 

14, ^"U^^>> «A«X^U>, yo^X 7t>& 

^ ; e-S : b<^xi#U^-T^^^a:^-r^, XlikK 
/c 7^Ulx-hco^^E-*b<Hn3pUv-t ! 
[0 0 3 8] mE»-&^I«ftft:**tt, 5fc«^ttttfifc% 



(6) M2 0 0 2-3 63 2 0 9 

[0039] mexf u>tt^fifws^**-r*fl:^« 

10-9 9gi%T$)^ 3 0-9 5RiX*WSl/ 

[0040] ( i ) -casnsfls^w **w 

(1) T*Sft*{fc^ftS**bT&*. K6*tt. 9 
;o s;*;PX»4*?*>«r**b»*fls-fir« (7y*HH 

CKDStt^RiRSWbi&V^^^Xtt*^^ 
[0 0 4 1] 

[ft; 5] 

-IK ( 1 ) 



20 




[0 0 4 2] ItEHttSC (1) RM4, 
<hbT*41-3 0**»Sb<, 1^12*«±Dff*t 

sKDiifty^^SoWtbT* x^ 

[0 0 4 3] ME7;i^VS#««** : rr*»^ R 

llltbtn .x^S, y7; 

s, Any>gf 7 7Mf, assist * 

$JIf) , tFD^yl, R*»3 0HT©7J^*-> 
*;V3px;v* (#l*_fc£, ^h^v^;V#x;^ xh^ 

»3 owtot;u^;i-x7^xjpt^/^;^x;1/S, 
*o 7U- ;^;u*x^7 p 5/*;P#x;v3i, 7)V*)V7,)V 

y^75;XMx;H, Sit3 0&lWJ^ + y 

x;+yl, p- hj^^K. 1-^:7 h*~>£, 

2-t7h+ySf) , xbaS, «*R3 0ETF<&7 
50 )V*)V3£s 7)VU*rzs'h)),i$—)V**ri'&. 7U"M 
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[0 0 4 4] jK*»3 OKT^y^+^S (#J*- 

tf, ajpA^-oMfc n, N-v^^;v*;w^-f;i/ 
t:^Uy;^;^^s« , k*R3okt 

[0 0 4 5] Ri*J«T7;V^r— ;W*tl/Ttt, fiSS 
[0 0 4 6] R l ^«i"7;^^;VXi:UTtt. 

^*rn-c*t>Tt>ck<, ss7M-M^7;v^-;i/ 

«»©ft*K^ ROW* UV^IBHttT;^— 

£H«t*s. sft7;^-;nosistLT«, ttr 
[0047] R^m-rT^jv^)umtvx\t, w.m 

LTIi7-3 0*WSL<, 7-2 0W0ffSLK 

[0 0 4 8] ttlBHRS (1) + > R 2 2£tfR 3 te, 
S, 7;U^rx^S, 7Jl^x Jim. 7^)V^-)Vm. 7U 



(7) f*H 2002-363209 

72 

7;i^;i^*g, 7 7;Wftl, tu-jw 1 * 

g£^U R 2 £R 3 t*«a«l/T5R*»fi8bTt>«fc^. 
[0 0 4 9] R2RZ/R3*«a"r7;W^*tUTtt, E 

btftl-3 0*<ff*K, l-2 0*ckD»$Ui. 
ei<DcJ:5^:7;WWS©W^bT> xWl/ 
£, n-ya^S, n-^;U». 

10 [0 0 5 0] R 2 RUR^m-r7^jv^jvmthx\t. 

stto7^;wvs^tf6n, ftsi 

»tbttt7-3 0*«»*l/<, 7-2 OT^cfcDSf^b 

[0 0 5 1 ] R 2 R^R 3 ^-r7U-;VS^UTt^ ft 
*ft6~3 0#»3;L<, 6 ~ 2 0 #<fc C 

[0 0 5 2] R2^R 3 ^t-7;l/^;^^v-S^UT 

[0 0 5 3] &r/R 3 ^St 7 7il/^;^+yS t b 
Ttt. «*»7~1 2#SF£L<* 7-10^0}fS 
C©«fc5^77^*M*yStbTlt 

[0 0 5 4] R 2 ^R 3 ^t7U- M^yStlT 
H S*R6-3 0#»*K, 6-2 0^J:D)ff*l/ 
V> e CKOcfc^^TU-^^^aOWiiUT. 7x/^ 
30 yg, 4-^^7x;*yS, a-t7fM^y| 

[0 0 5 5] R 2 ^R 3 ^-r7;W^^Si:LT 
tt, S*R1-3 0^L<, 1-2 O^cfcOSf^b 

S, x^;i^:*x, n-:/*-;^**. 2-x^;w\* 

[0 0 5 6] R*RtfR*#*T7 5;l'*;l'?**fcUT 
H K*R7-3 0tf!?Sl<, 7-2 0^0^1 

[0 0 5 7] RiRZSRtfim^V—JlttmtlsT 
[0 0 5 8] WKHRSC (1) Xtt* 7 

AS, 7;^xM^yS, 7;^x;i/**->*. 7;w 
50 [0 0 5 9] XfimT7)l*)Vm2ilsT\Z. wieR 1 ^ 
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13 

[0 0 6 0] X^St7MM+>'S^ 7;l^r~Jl, 

[0 0 6 1] x^t7;v^7^yittTH fern 

ftl~3 0*<»*L^. C(DJ:5>i7;^;i'**->Si; 

brti, ^^7^;s, xwsys, ^^7 

>^x^;u7a/s, ^f;i/7^ys, 
^;v7^ys. s^s^vysy ft*. * 




[0 0 6 5] 



#§8 2 002-363209 
* [0 0 6 2] meHttS (1) Ytt, 5-61^ 

x\t. t^u^>at eouy>s, bf^^>gt * 

[0 0 6 3] ttB-«5t (1) T?*Sft5ft* 

«<&^#0S («&«No. 1-5 6) * 

[0 0 6 4] 

Mk6] 




[ft: 7] 



1 
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[0 0 7 0] 





[0 0 7 1 ] 3ta^ttfiJ8«*K:fcttS, WHH— «sc 

(i) T*sn5ft^»©t«itttt, SBzB-r*^ 

5?*;WBftaim««fc#LT» 0. 0 0 1-0. 51 
b<, 0. 0 1-0. 3JMMtt*«kD#SL 
ffirffi^**S:0. 0 0 1-0. 5R*Sfl£:T£££: 

«a: (i) Tssnsfc^ttn ia*siTi^T'b«t 

[0 0 7 2] *RW®»*ft»&fc&^ttH^**i«. 

«*««t«-r«B»T* mEHttSC (i) T?*sn 

*JEffi©»3tti«fe*(i:bTtt* ;*^>fi 
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45 




[0073] jell® j; sic, me-hrsc d) -easn 

[0 0 7 4] (5^*;wxtt*?*>*fB*b»*ft;'& 
tt) *»W©5t»'&ttarii*K:45V^TJ4. ME-SSS: 

(i) Tssnsft^w (»>e*«fi*) ^sff^u 



(13) 

) 23 

) [0 0 7 5] _bfB<Z>5^ m-&mm<D&T, 7i?t})V% 

So 

[0 0 7 6] ^>^/^x/>, *J>7t-*/>, 4, 
*->-4' -y/W^M//7iyX 4, 4* 

i?)V7>h7*S >, 2-ter t-^7>b7^ 

(2, 4, 6-hU^f;K>7^;W -7xZMX 

Lu c i r i n TPO*©7yJ^X7>f >:*^ 
D--f H«, a-tHP*yXtta-7a;7th7iy 
>ffl, a-t Hn*->s/?n7M*7xz )istrh> 

S ; 

[0077] ^>y-r >^^;i/x— ^>y-r>x 
^>7x^x-f;nfo / o^>s^>y< > 

X— t-^S ; 2- (o-^DD7x-« -4, 
7xZJK^7Hl/r|fe 2 - (o-^DD7i- 
;U) -4, 5 -is (m-j* h^rS^x— ;W -f *i*V- 
;VXfi#:, 2- (o-7MD7x-iW -4, 5->> 
7xZM$^7-i^i», 2- (o-^h^>7x 
-4, 5-y7x-M^7^-», 2- 
(p h + S^aL—JW -4, 5-y7xZJK^ 
7-^zI#«©2, 4, 6-hU7U-M^^7- 
;PX»#:, -?®<&XBWfflFJB3 7 8 4 5 5 7^ fnJ42 50 



^§12002-363209 
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5 2 887f, ^431 1783§, H4459349 
*, 344 1 0 6 2 1^, 1^4622286 KK* 

[0 0 7 8] BBAfcK*. 7xZJl/h'j7D^?;^ 

;i//jx>, 7 1 h 'J * n a ^ f ;nr h y ^ a 
y>ft§« ; 4f&§08 5 9- 1 3 34 2 8^, #£>BB5 7 
-18 19*, 57-6096*, *S#ffFlfl 3 

6 1 5 4 5 5*fcE«©fl:^*j ; 

[0 0 7 9] 2, 4, 6-hUX (h'J^nn/^W 
-S-hU7y>, 2-*h*S'-4, 6-tfX (hU 
ipnu^M -S-hU7y>, 2-7^7-4, 6 
(h'J^an^WW -S-h'J7yX 2- 

(P-* h^X^UJiO -4, 6-t*X (hUJao 
*3\FW -S- FUT^>*0«rBBB5 8 -2 9 8 0 3 

mm.v> h UApy>ii^f;^ft^ s - h u 7 

[0 0 8 0] ^^X^;i/^r h>/1— 3-*iM h\ 
D^fl-y^-tWH, 3, 3, 5-hU*9\PV 

■JM h\ y^-ytU-7f^v/W^Wy7^l/ 

— K 2, s-v^^jv- 2, 5 - ^ (^>\Ar;wt- 
^■^-» ^— sy^u~y^;w^— ^->^> 

l/X— K a, a' -t:X (ry — y'V'J-^JVA-t 
b\ 3, 3' , 4, 4' -fh7- (^—>^U-r^ 

)vn-**i/ti)V#—)V) ^>77x; >*<D«pMfl8 5 

9-189340 *E*S©*«jfi»fl:tt ; 
[0 0 8 1] *ffl«FflFSS4 7 4 3 5 3 0^C!S8©7y 
x^7A« ; «**tf*fl:£tt ; 7x-j^'J^« 
/^iXf^f07x-;^U^Mxxf^ 
S ; tfy; ( 77 5 - 2, 4-f>#n^>^>*X>- 1 — f 

;W -fcT* (2, 6-^7;U^n-3- (iH-tfa- 

91 ; 7?5-f>^n^>^>?xx;l/- 7? 6 -^>.x;i,-T-f 
T> (1+) -^fl-7Mn#77i^ h (1-) 
0»7l/>«# ; y7x^3-H^Al?©y7'J 

[0 0 8 2] ±BB^^*;i/«*ail<Z)«fcOI¥JBB?a:{b'& i ft 

&m¥- 10-45816 ^'AmcD&m- [0 0 6 7] 

- [0 13 2] \Z$m<Db<D*mtfZ> * 

[0 0 8 3] Sfc, WBB7^*;U»flfefflItbTtt, rl 
W^.«, 2, 4, 5-MJ7U-M^^7- 
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25 



■b\ *a4£ifjg3 4 2716 mwfflmiz&ww 4 , 
4' -tfx (v*^;v7^/) ^>77i;>t^; 

«fW»4 2 3 9 8 5 O^Bffl»KE*©^>VM'Jl'-N 
->f;Vt7h^7yj><i:2, 4 - If* (h'J^DD 
*?\>W -6- (4' -^h^>7x-JW -HJ7V 
-;V£<7)ffi^i*\ #MBS 57-23602 #4i*K:fi* 

1j"> h>tCOm^> «pBBBS5 9- 7 8 3 3 9^«^ 70 
E«<0 4, 4' -t:X (^^f*75/) ^> s /7x; 

it^, 4, 4* -tfX (yX^JV7^y) ^//7x; 

>d:^>77xy 2, 4-s?x^;i/^ 

^it > h > i 4 - a / ftfifixf;!/ <h Offl 

X&4, 4' (S>X^7==/) ^>*/:7 

x;>^2, 4, 5- h'J7U-M5^-;Vxi# 

^7U>{^» (— «sc (i) -e«s*i* 20 

£2, 4, 5-hU7U-M^^7-;Vxl 
UXfr&ftfc, 2, 4, 5-hU7U-M5^/HP 

[0 0 8 5] ±BE7^*;WK^»J©5%. 

-Fx^Al, TJl^X^Affi, &7l/>£§#> MJA 
«ffl»ft;«K ^/ir>, 2, 4, 5-bU7U-M 

[0 0 8 6] t«*«>*fl:ft»tttll »»T5H8 

at (A) T«**i*fls*4fc, W r«iBttfi*<D{b*j 

(1981^ CMCBiJKIL p. 3 9 3~p. 4 1 6) ^ 
f£#J (60 [4] 2 1 2 -2 2 4 (1 9 8 7) ) m 

2-1 4 3 044f, ttM? 1- 1 3 8 2 04^, #S 
¥6-505287^ «f§I¥4- 2 6 1 4 0 6#«£ 

[oo87] ffimftftMffi&mj&mm* r ymit&m<D* 

tt>ffi&mf&LT^Z>&m£lsTte. 3 0 0 nm6l± 
»£b<te4 0 0-110 0nm(D&SSI 



2002-363209 
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7->^IR, ^\S'>7x:>fe^, □-^^>MX«7 
[0 0 8 8] mEWa*^*^*©*!?*), #l:TE 
[ft 1 3 ] 



-«5t (A) 



[0 0 8 9] (A) Ra 1 , Ra 2 > Ra 3 RtfR 

XttS i (Ra 5 ) (Ra 6 ) -Ra 7 ^^-To R.l-R.'tfffilW 

;VS> B^7;U^;US. 7)V*—)V3k+ W&T)V J !r—)V 

S, «Sl7;^;wa, 7)Vtr—)V&, mWk7)V>r—)V 
7;^;va, «»7^;vs^l#*c»sbv^ ^f;, sir 

EliJKSSH, 3»*llite«»T ! b««llBll»«*^fe«fc 
[0 0 9 0] ttE7;^»*fcUTtt. IKAIK, »« 

»«©7;w+;w*^*tf 6*1. »7;^Sos» 
£F£bi>. «ai7;v*;v*©7;p*;w«4i k a>«*JH : Fft 
WB7;v*;Htt, g»S£3rrs7;i^ 

4 #M^^7^;^OVi-r*lT^oTfec}:Vi e iff 
E7;W*;WBfcbTtt, ^^S. x^S, ynhW 
^;VS, ^>^;«. ^^S, ->^n^>^ 

6*l^o 

[0 0 9 1] IWB«»7^*;Wl©«SI»fcUTH, * 
Atf. 7!y*H^, **IKT, ft*^) , tHP*-> 

K*»3 0£ATo7;n3^->^j;w#x;i/g mx 
tf, ^ h^rv*;u#x;vs, xh^^>^;u#xji/S, ^ 
>> ? ;^^v^;i/^x;i,S) , j^m^c3 oj^t<d7;v^ 
;i/7,;^x;i/7 ^ J 7 u -;i^x;i/^x;i/ 

7^y^MxM, 7;p^;^;v^x^», 7U-;w 

x;w^x;ps, K*»3 0aT©7yjl/7^/XMz 

K*»3 0£tT0>7;Hi + ^* (^JA«> 
S/S, xh+yl, 'O^M+yS, 7i*fMt 



-14- 



0KTO7U-;W*S/i (WAS. 7i;^> 
[0 0 9 2] ^Xft3 0KT©7yM+->S (MA 

tf, ^w^-oi/g, n, N-^^kfr^A^nu 

4-^fJV7xZJH, a-^^XW , S 

7;V^JV7^/S, 7'J-^7^/S, > f 7'JHl/7 = 
;S, 7y^7^/i¥) , ift^WFS> Hife** 

[0 0 9 3] WE7;Vir-)Htl/Ttt, itt«tt, »R 
mm^&t^Tte. 2-3 0^K, 2-20^ 

*K^Ro»*LVi|6HK:^iriTtt, 7;i^~;i'S<&* 
ME7;i^-;Vgte, t«s$ 
tt^7;^-;H, &«!fe<07;i'ir— ^a^-fn-e 

[0 0 9 4] WE7;W4 1 -;P*ibTtt, IH^, SM& 

ai«co7;^-;i/S^frf e>n, S7^^s© 

KRS^R £ ITU 2-30 L < , 2 ~ 2 0 ** 

«fco#SL^>. ■«7;v*^;v*<07;w*^;i'»»o« 

WE7;p*-Ju»tt, s&a£ 
#f57;^— ;i,a, ^g^co7;i/^— Mcov^nT 

[0 0 9 5] «!E77^Xi:tTtt, S«*. »ft 

tt, 5Stt<©7 7;i'^s^*vf e>n. «7 7M;vso 

«to»suvi. tft77;wvs©77;^;«»^ 

^traat?**. £f C% »e7?**;hb, lis?: 
tt577M^s, ii*©77;w«o^fnT 
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»t?T*>«t^. ■»77M;H©i»StLTH W 

E««7;^;w*©»^twi«io«»»**#frf eti*. 

[0 0 9 6] ffiffSR. 1 -R a 4 ^§^S7;^;i/S^S 
K^tMtLTH W^.H 7U-;VS, © 

ITU 6-3 0*»Sl/<, 6-2 0#cfcD£?£b 

^„ mm7 , j-;PS^7U-;i/^^)»^bi^^M^ 

»<0«HtbTJ4, 7U-;l'X£lRl«-Cfc*. ME7U 

fiiitbTii mE««7;u*;wS(o«^tra«a)« 
[0097] R*^Rz4t)mmmm*m?m&. mum 

[0 0 9 8] Ra'-Ra^-S i (Ra 5 ) (Ra 6 ) -Ra 7 £ 

Ra 5 , Ra 6 , ^r/Ra 7 ^ -tn^nstAidB 

a 1 -Ra 4 7^TJ3mtei&a, #S«*£**H*t?*0, 

[0 0 9 9] 89E— K3; (A) Ra 1 , Ra 2 , Ra 3 , 

Ra 4 (7) -5 -6 CO 2 «±>&ta«xte«»S£^ LT»B 
U i$MlT^Tt)«fc^o S$MUTV^«^ 
30 iStlTB, Tffitf) (CI) - (C3) ©SSJcDStf 

n*^rna><D»#»£L<, *-et>, (C2) ©»3&« 

[0 10 0] 
[ftl4] 

(C2) 



40 




[oioi] mm (ci) \z&nz>m\z&^T. r 

bH J^TtC^T2«(DS^^'r«> 

[{b i 5 ] 



50 
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29 



CtfO.1.2) 



> )^CH 2 ) m <«=2.3) 



, y>=o , 



, — S(0) p — 
(p=0.1.2) 



[0 10 2] WEHttSC (A) T«Sn5ffl*9*ft 
<&#J<D*-t?t), -^CDRa 1 — Ra 4 CD4>&< 1^^7;l/ 
*;VST»*<b(&J&*»£b<. «^^bi:«#ttCDfRl± 

btf>. 7 U — R3ltt*# 

§»bfc h y 7 y — ;P7;i/*;vffl©#«*9*fl:-&*3W 
#£b<, ^Tt>. 3-3cozy-;i/S±(7)®ms (m^ 

©Hamme t (a) fifl^&fW+O. 3 6 
-+2. 5 8 0»*bV>. BftEVF»5lttS 

tutu ;\oy>if, by yjv*n ^)V3tffi»^ 

b<* »K:7y*JH^ **KWJ:D»*b^. 
[0 10 3] «TK5H4*^««bfc7y-;VS^bT 
WU 3-7MD7X-M, 4-7MD7x-;l/ 
g> 2-7WP7i-J«, 3-^7PD7x^VS, 
4-^PP7x-JH, 3-hU7MO^fJl/7x- 
;VS, 4-hU7MP^W7x-M, 3, 
7MD7x-;l/S, 4-^P : 67xZJH, 3, 4- 
^7MP7iZM, 5 -7;^n- 2 -/^l^x 
— ;l/S, 5-7;V=a-n-4-^^7jin^B, 5 
□ 0-2-^^71-^ 5-^pp-4-^^ 

7 x -jvmm&m vr *> . 

[0 10 4] tJE— jKS: (A) (D7~*>ffi<hbTte* 

K rh7^Mu-h, hy-rv^;^^;v#i^ 

-m-^DP7x-Jl/-n-^yJI/#I/-h, h'J7 

x-^^vtfu— K h'J7xzji/X5 1 ;«v-h, 
h'j7x-;^Dt:;v*u-h, hU7xz^-n-7 
gvwtfw- K hy ^->^;v^;i/#u— hu mj 

JK yyahVl^b— K hU7x-JK>^V#l/- 
K fh7-m-7Mn^>yMl/-h, h'J7x 
-JP7x^MU-h, h'j7x^-p-^7PP^ 

x-;k>u;i'h , J7xxjwi/-h, hy h;w^>-u 

7x-Jk>'J^) #b-K y7xZJl/y^yJ^l/ 
— K h'J-m-7Ma7x-;^i/MU-h, 
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hy (5-^nP-4-^7x-iW 'vF^jRu 

— K by -m-7**P7i^S/?P^->JV*l/ 

— K hU- ( 5 -V^^D- 2 -^Jl/^x— Jl/) 'N 

[0105] awe— «st (a) G*ttB*f*>ft» 

84IEtt«#*f*> («»2 7 9 1 1 4 3#4i*t 
E«<0fl:£-4*l» Xfi^S*^> (09*. tf, Na + , 
K*, Li + , Ag + , Fe 2+ , Fe 3t , Cu + , Cu 2 + , 
10 Zn2\ Al 3+ , l/2Ca 2 + §) #jtf£bV>„ ffiEW 

A#^*>* 4jRhry^n^7A*5 L *>, 4»*yUr: 
[0 10 6] «Jfi4»7>^-tf AA^-^fcbTte. 

itfens. fifiE4j»ify y-9A*?*>tLm 

N-7iWVb!U ^-£A;*J^:*> (09* tf. N-^^ 

;nfys^^A#?-3r» > N-7y-;nfy^^A 
#^:*> (mah N-37x^;vtr y zs-o&titt 

4-7x^-N-^ h^y-h'Uy-^^ft 

» , N-^>y<;vtf y^zi^AA^xs^tf ^ 
n^>o s8E4«+y ij— 9A*g i *>tbTtt, n-t 
;^*/U-9A*f*> (£»*«, n-*3\>mp/ 

> N-7x-M;u-^*?t» m& 

-;^x^-^a^^^-» figw^tfen*. WE a— 

(OTAtf. i?7xZJl.3-K^A*^» m 
tfi&VfZtl*. mif2X;^-^A^^>i:bT^ h 

40 [0 10 7] Mt-> KiffiG + ^fl:#:W^^ltbT, #M 
?9-1 8 8 6 8 6*»£ttt®aX [0 0 2 0] - [0 0 

3 8] \zmm<Dfc<£%imbmtfz>££&-e%z>. 

[0 10 8] iEKfly^bfcftA^^ttffc^tt (#1^ 

i-3oo7;wn^si<> «ah j*^a, 
i2O7;WPSW^b^ 0 ±Efc:««bfc«- 



-16- 



(17) 
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^) g&^x-^s* T)v*)i wz\£* ^^S) e 

[0 10 9] WJB— «5£ (A) T*Stl*»l*»>»ft 
£««>JW*0!l£LTtt* ^H&fFfgS, 5 6 7, 4 5 3 
H4, 3 4 3, 8 9 1^9iai«> WBBBS6 2 
- 1 4 3 0 4 4 #&SU 62-150242 
n> - 1 8 8 6 8 4*»4i*U #§i¥9 -18 8* 

b-1 



52 



b-2 



b-3 



b-4 



b-5 



b-7 



^^-(P— (n)C 4 H 9 . Nf(n)C 4 Hg) 4 



*6 8 5ffi», »BB¥9- 1 8 8 6 8 6^*, 
9 - 1 8 8 7 1 0*£ML 8-9 6 4 3%^ 

Wm^l 1 - 2 6 9 2 1 0^&*KlB*tenT^*ffr& 

[0 110] 

Mb 1 6 ] 




(n)C ia H37 . r$n)C e H 13 ) 4 




CI, 



CH 3 




— (n)C e H 13 .N((n)C 4 H B ] 4 




-As 



N(C 4 H 9 ) 4 



b-8 CH 3 S0 2 . 




[0 111] 



40 Ut 1 7 ] 




I 
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1 
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[0 114] 



37 



b-26 



b-27 



b-28 



b-29 



(20) 
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c\ s 

b_2s ( ov^-^ c * H « 



rf^-OCHa 




(n)C 4 H 9 . S 



[<fc 2 0 ] 




-CH 



b-32 



b-33 



-(n)C 4 H 9 




-<n)C 4 H8 



Ca 2 © 



[0115] ^m^ttfe&^j ^z&rtz? vii jvxteti 

©•£*«fcJ*UT, 0. 0 1- 2 0R1%^»SK, 
0. l-10BIX^D!f*l/K flU 

[0 116] «B<0JS#) *«9B<03e«*tttt*«^* 



*f. KKHH^AI. jM£R«*!U *H*«MW!U 

ss*pt, o. o 1-2 oii«sjoans©*wsb 

<, 0. 2-15KI%iKtll)0^D^l<, 
0. 5- 1 OfI%S3D$n^0^{:$f 

50 [0117] WEa»»»ffl-«>B6fl:B6il:#J*©*iPa© 
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JMMflfcLTtt, HHf 1 0-45 8 1 6^9©g« 
[0135] - [0141] , #H?9- 1 8 8 6 8 6 
^4iffl©gH5 [0 0 8 7] - [0 0 9 6] , 1 0 

- 1 8 2 6 2 lfftSOgl [0 0 7 9] - [0 1 1 
8] , «rM¥9-9 5 4 8 7#4i«©S« [0 0 8 0] 

- [0 0 8 9] flW*tfe»n, 3EIC1#§B¥1 - 1 3 1 4 
0^ 11-13141^ Hl-13143^ HI 
-13144f, Hl- 1 7 048f, Hl- 2 2 9 0 
0 3^, 1^1-298348-^, 1^10-138638 

-£§\ Bll-2 6 9 2 1 0f» 1^2- 1 8 7 7 6 2 70 

[0118] *mw<Dxm&&mj8Lmzte. ;u>?& 

fitbtH *H»»***fc»bT, 5-9511 
XjW*L<. 10-9 0SimD^K, 15 
-8 51i%^I^l^o JtMBA-f >^!Kii> 

[0 119] ltE/H>ytl/m $55000-20 
00000, #*L<tel 0 0 0 0 — 1 0 0 0 0 0 0© 

- h SO/ ^ ^ 'J U- h (0*^81/ < tt3 # U T- m 

/^;m ^ ^ u u- h/x^7^ u i/- h// 

fc£, #ijxfl/>t^yH, #U:/atfU>7Mr~>h\ 
*Ufh7tFP77» , *'JXfl/>, #U^-# 

flstfx;^ Mk-VHxUTV^^Uv-, jftftbf 

^Ul^-K SIb*x;K #UB»tf— ;^ n#»j (x 

4 1 1t/5 1 l/>Tf/A o a F) , #Ux7f^ # 

U (x^U>^U 3— h) , #U 40 

[0 12 0] Sfz. 1£59->m* (fflt) *'Jb^7 

xMJ^-^yX>^A7T7^X, 7^U;UK/^ 
^--/^^XV^A^T-^^X^O^^^^X^^r^^^ 



#112 0 0 2-3 6 3 2 0 9 

[0121] ^tasnt^ttfc, #3fcS-&tt:7-f;i/A»j£ 
T, MAtf, xhD-tr;i/D— x, Xtttil/D- XTirh 

[0 12 2] *Jna©«tLTtt, #BS¥1 1 

- 2 6 9 2 1 0^afCBB«Ot>©€:^^c:t*^€r 

[0 12 3] ll««fc«*i-*IBICttfflirtBft3'lfiaitb 
*3 0 0-1 0 0 0 nmO3tS*»$U<, gS^Si 

[0 12 4] ±E<D<fc 5^, 5»tiM5e*£LTfl1iE- 

«sc (i) Tg^n^ft^^^^^tfao, 

[0 12 5] <E»»»>*56^<OEft»»H, £J## 

[0126] *mw<vmmmm<Dm*f&izm&mm£i' 

Ttt, »K:fWBSn« ! bO'CH:ft<ail»i:«CTi 

an*58e«»At«E»fi«»AtE*LT»fia'&* 
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(22) 

41 

[0 12 7] «3tt«J»E»*t»0±ffi^J»ft« 
#3te»»»(D*ftdWfr B ttT-Y * n * :/t;W3 fc«S b 

( ittf /x»»ftrt# a *i ^-r ^ d * y-t j t»m * 

3teB»«Ttt*ftbft^. SSlcffiESBteSSft 70 

t>m^ -r*. 

[0 12 8] *$eW0>E»*mtt, TElC^t"!!! 

RaBfi«»A*«fi$-&*»ej«»B**tj*»M 

^A^aBfi^ltrSWffiS^-r^ii^^x^U^tt^fifP 

»#E«*Hiftb»MbbT, K»fiJ«»Btt-eo«T@ 

»B^»ft$nT5gfi*»AtSE«T^r, 3fcJR*f« 
Ttt58fib&^. 

[0 12 9] *58?8©»z:©IB«OB2»#»tt, -tOE 
11^, »fi«»At, R»efiK»A^EJ6UTf£fi$ 30 

>tt*isfn*s^ft#T*M^«B&fb#* (s^pjfg^ 
•fl^w h— a^rticttESsedEdAtwea^B 

[0 13 0] f8-©MOEfi»»S:, »fe«»A^J» 

«J»E»»»^iBfflUfc»#©H«»**-^tbTa 
Ttc^T- *»«o*itfa!©J«*«J»E»»»fc:*ViT 40 

Ttt*K#»iittT?*D, *fi«»AtBitt»Mii- 
lT\ #5Bft««lc»*. £<0«#«JRE»»»fc:»bT 

©*ftEJS**B»bBMbbT, *&?JtB&fb*«ltt*© 

«icB^^n»#^»«$ns. f^i, «57t««iEe 

KSiHtt b Tf£fif&# B tt v-f i7 □ * ^-fc;n*g K 
«Bt5 (Rtf/XfaWftrft^A^-f^n*^;^ 
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fti:sai, »ft*»AtBa:o«ftE«»t»*iaft 

*»A2ttfB©E*lCttH*irr«ftE«3WifTU, * 

[0 13 1] *5SM©E&»»^ < fcSB««*fcffll>* 
a^LTH fl(rE*5S^©3ta^tt»««l©83lfitcffi 

[0132] (3t»^tti&js«D «rE3ta^ttaffi« 
i) a-&"5i«tt{b-&tt. 2) hbsc (i) tssn 

3) ME2) ©fi*t«Iffffibt7^*J«li*f* 

59) , 4) ttO*»mLTW. JUW9lCtt. *9R 
W0E»#ttK:;feV>Ttt, KiE<0*5gWO5tfi'&tt«a« 
ftft^ArflfcSSft, WE 3) ^^iflc^n^M 
##*b^. WE3t»^tttt*«M3tt*HBirr*i:. M 
E»3Wt«€i**«* ft K « b TMIB ^ S>* ;V56£*H i ffi 

r^RioT, MrEM^fiE&fb^tta*^* ^fi 

[0133] mBM&^mttib&to<Dmttt\t*T\** 
to'>a<t i b-^ »ft«»At*eaii-*a5ttft 

LT©i«*t>*to*feOT»oTt>J:<, B— 

»e«»AtK«fi*»Aft3Bea-&s*ej«»B 
*#an«5se«» (a&^b) »iit>^«asr*. 

[0 13 4] Eflm^lcfcttS* mE3KS'frttfidc«a> 
^tittm 0. l-50g/mWSl<, 1 
-3 0 g/m***«fcD#*b^. 

[0 13 5] (5Sfe8S» *jg«oE»ff»l:*^T 

E%M»A tSM»B t&E^-O^ 
«(OE»*r»^*^tctt, 3tt*£tt«*«£#K:*e« 

tbT**n**fe«»B3&«WEfSfiric»AfcE*bT 
^fe-r-So I«»Sittt5»fiBi: LTORfifiE»A 
i«ft«»Bt©a4tottl/TH TE (7) - 
(^) offl^te-fr^frf ^ns. TEIftftb^tt» 
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[0 13 6] (7) *^«^ttft»ffift#fc«^S«Ptt 
ft*ft£CDft**o 
<-f) y7y{teftt^7yj>^» («T. jiH 
r;&:/5-{t*ftj twr*. ) i^S^o 
(*> ^>&ft, XfT'J >Sffi§0tlt^BI 

(x) Xf7U>fS-^ *y*^>ft»:zft*<D* 
ilflJS^fit, ^>x>^, 8J^&, ^V^)V9L7 10 

(*> x-r7y>». /w*^>R*<&— y^r 

;K n/WWK ft, ft. *ffi, ftifiO^ft^rflKK 

ft* u v^mtoTfr* y &ix«7M u ±f»^««6fl: 

[0 13 7] <*) ft, ft. *«. ^HU^A«©«ft 

?t«SV-^ ^*ft*ft©ftftfls*ft 
(*> X5 u 7U>ttJBr:ft«©flBKlS»-ttttt* 3, 
4 - 1 H u+S/t- h 5 7 x-;u* * ^(B^SSi* U t 
Hp* ->{b^#J £ 

(*> zy=Lomm, ^3.9ft*ft*o*mftfttk^. 

©*«#U t Ka*Mt*$&<h(Dft*i*. 

* ; W\* a H ft** £ CD*!**. 30 

(a) jjyo>g^ ^^;wzf>Kft> ^Xft*© 
*#©^^-mft»»# t oft**. 

[0138] (It) U >K|gxft, Xr7 U >^ 

ft**o *o 
(V) Kflsffl#fiffl£Rfcffl£©fi**. 

(*) ypu-hVJimtzS'f^S'iv'OFv >§t£ 
(om^o (7^Dy7->M«rsa&t. ) 

-fV 5/7^— HftiSJ-f ay-fV-f >HU>ftfc 



4$Bfl 2002-363209 
xy-;Wft*#<DftfcttftW*fc. *y7V>#tit& 

(*:/^— ct*ft) toa^t. 

[0 13 9] IMBJBftfttbT©— J*»©ft-&*ibT 
14, (7) «T«t^Smftft#t«««ttfl2*«ft 
©ft**, M) y7^ftt^7^U>^ 
T, r*^5-fls*ftj ) ^o*!**. 

Hi) «!S$nfcfe3t (Xtto-f 3ftft) yi/*-U-t 

«««»]£<&«*■&, m ^77x-i/>y7$ 
ftMB*. ^7*/ft*«. ftftyu*— y-xjiftftflctt 

ft, *^7-<t*«XttlK«BI»J^»SU^. 
[0 14 0] #ftj«#A£LT«^«#ttftfi»ttMK 

ftftffi^ftfflK*T8E»<D* 7*UHJMb*«, 

7>mt&m, 7x/^7i?>M^ -r>Ku;i/^ 
*yF D^f^t- ?^>mt&m> u-y^ 

[0 14 1] 7^UHM#fttLTH *S 
^fT4#ffFm2 3. 0 2 4^ *S^fP^3, 491, 
111^, H»3, 4 9 1, 112f, HSf§3, 49 
1, 116fatfH*3, 5 0 9, 1 7 4*l:E«Oft 

^ftrt^fsn. 3, 3-tfx (p-i^^ 

»75;7x-jw -6-^f;i/7^y7^'JH, 

3, 3 -If* (p-vlW5y7x-;W 

h\ 3, 3-tf* (2-*^;V-l-*i^;W>F — 

)l-3 — f)V) 7^UH, 3- (4-y7 p P^7^y 

- 2 -T-t^;i^7^y 7i-;H -3- 

b\ 3- (4-yXW^/-2-Ih^>7x- 
JW -3- (2 -^)V- i -^-^^;w>H-;i— 3 
--r;w 7$ y K, 3- (4-yi^75/- 2 -x 

h^y7i"W -3- (2-^^- 1 -^^'f 

>H-;i/-3 — r;v) -4~7-tfy^yh\ 3- (4- 

yx^7^; - 2-/^7x-JW -3- (1 -X 

?^-2-^y-;w>H— ;v-3-<;w -4-7if ^ 

^y 3, 3-tfT, (4-^X^7^7-2-^ 
W*S/7x-;W -4-71f7^'Jh\ 3- (4-5^ 

x^;i/7^y - 2 -^w*'>7x-JW -3- (2 
1 -^>^;w>K— ;i^-3— -r;w -4- 

[0 14 2] 7W7>*ft*«ltlTH M^H * 
S^fF^3, 6 2 4, 1 0 7f, ^3, 6 2 7, 7 8 
7^, Rt8 3, 6 4 1, 0 1 1-9, HS3, 4 6 2, 8 
2 8^, HS3, 681, 390-9, H^3, 920, 
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5io^ iHiffi3959, 57 m\z^M<D\t^mm 

tf«E>*u jyfcWKte. 2 -y- U J - 3-*^)l- 6 - 
s;x^7^;7M7X 2 -7^u y - 3 -y^;v 

-6-v?^J^7^y 7;l/^^>, 2-7-U-/-3- 

*=?)V- 6 -n-x^;1/-n — r 775^7$ y 
^>> 2 -7^u y - 3 - y^- 6 - N~y^;v-N 

-y^7D^y;l/7^/7M7>, 2-/Z'J y - 3 

-y^;u- 6 - N-x^-N-fyy^7^y7;i/ 

*^>> 2~7z'jy-6-y^7^y7M7 

>, 2-7^u y - 3 -y^;i/- 6 -N-y^u-N- 70 

*ft6ftttTH 4, 4' -tfX-v*^ 

7^ >"<>Xt H U >^>^x-rJK N-/\P7i 
x^-D-fat-7^X N — 2 , 4, 

*H#fFig3, 9 7 1, 8 0 8#^E«60fl:^*^frf 

>, 3 -X^-Xb!o-yt7ht:7>3, 3' -S? 
^□□-Xt!P-yt7 hh*7X 3 -^>^Jl/Xtfo 

-i;t7hH7X 3-^;i/-t7h- (3-yh^ 
v-'OV) y; tf ntf^>, 3 ~yo tw-xtf d->> 

[0145] trus»*, ^^^>m<t^mmtvx 

\t. m^I. *H#ff!f§3, 7 7 5, 4 2 4^ l^ffl 
3, 8 5 3, 8 6 9f, ^14, 2 4 6, 3 18*fKE 
WXDlt&mtfimtfZftZo 7Ml/>^ft<l:tT 
tt, #^BS6 1 -2 4 0 9 8 9f*lCB«Oft 

[0 14 6] f>T>, T"bf>^, <XD-^M^fi 
*KB#itTlt *S»WFSII4. 8 0 0, 1 4 9f§ 

te> #H«rlfr*4, 8 0 0, 1 4 8^ (15 1 2 6 2 3 
3 7 - 8 8 1 0 5 ^«*l:EK«)*»iS 

»»UI#tl/TH #i¥6 3-5 3 5 4 2WfcE 

[0 14 7] MEWMttjftfittBftftffl^S*^. 

«fi*ttft*ft*fflV^. ffiE«^S«fli{fc^ft±:L 



^§5 2002-363209 
¥5 

±, ^>ht-fb> y#^u/i7ffijm, 4s«iy#77 

M:Wmz\*s #^0S4 0-9 3 0 9^ 5-1 
40 3 9^, #B8BB5 2- 1 4 0 4 8 4£H0S48 
-51510^ ftmmS 7-210886^, 4#KBg 
58-87089 -Sf, ftMmS 9- 1 1 2 8 6f, 
086 0- 1 7 6 7 9 5^ #HB8 61-95988 ^ 
KEffc£nT^£o 
[0 14 8] ±&<DO*>. W*«, 7x;-J«S#t 

LTte, 2, 2-b'y; (4-kHo^>7xxji/) 

1, l-t:X (3-^PP-4-hHn+y7x 
->^D^\^>, 4-tFo^>7xXjW4' 

y ifM*y 7xxj^;^>, trx (3-7 

•j;K4-tHP^y7xx;i/) 7Jl/*>, a, a' - 
EX (4-fc FD+y7x- JW -1, 4-y-fV^P 
t!;^>if>, p-hHn^y$IfS^>yJ^^# 

[0 14 9] ij-U^KSS^LTH 4-^>^5 =r 
zs)VW=?)Vm.. 3, 5 -V (a-*^)l^>zS)l>) It 
U^VK. 3, 5-S? ( t e r t -OrZ^M 
gg. 5-*&&f : zs)WV s ?')l'Bi* 5- a- (p - a- 

*^;i^>s^:7xx;w xfMUfJ* 3 - a- 

*y;i^>SJ;i'- 5- t e r t - *9mf*WMk. 
S-^h^^^HtU^K, 4-^->;^4^v1tU 
4-^^a^i>;P^'>itU^K, 4— t 5 
isJVttisD' U 4 - , Hf">il't*->* , J ^ 

^;W5M=-^*u M^neMSi, 7Ji/ = x 

[0 15 0] iEi-OM©EB«»TH 
L,TW t nt)^§o ^7l, »— <BJB«©E» 

<£TF, rm^tt^J 4:^3. ) 

- 2 2 6 4 5 5^tCESta>3-/\D-4- t Hn^yg 
JKCtt, 4#P89§6 3- 1 7 3 6 8 2*CEt©t HP* 
yS^ft^)^lf^^^7^U p^yx^xxr 
;k 7^ U P^yX^XXriK 1^59-83693 
(116 0- 1 4 1 5 8 7^, 1162-99190 mz 
E*SO> t HP*^«**«e*«tt FP^f 
KfU>^OX^fik BfeNi#fF2 9 3 2 3^\zmm. 
©tHn + y^l/X !f#TO6 2- 1 6 7 0 7 7^ 
1^62-1670 8^fcE«©Any>{tM»©N-H 
x;W ^ jf*J—)Vf&#* 1^63-31755 

[0151] in^o«fs*ttits^ttittB- 
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) 47 

-)\U - 4-th' U^o 
[0 15 2] 

Hb2 l] 

x 

HO ~^p>~ coov 
z 

[0 15 3] X^/\ay>iMf ^^b. *T 

^y7MM«tl/<, ^£5c5-l 1£>7^U 
D^fM^y7M;i/iXij:»6-l 20/^^>J 

' [0 15 4] fftfB3-/Nn-4-t Ko^^B^S^ 

ITU 3-^aD-4-hFD^Eft 
XXfiVf^7x^f^XXr^ 3-^7DD-4- 

3- ^DO-4-kFD^y$IiS- (2-7y*Un 

(2-^^^uo<^>x^) x 

XfJK 3-^on-4-tHn^y$gSi- (2- 
T^ijn<;^^i/yntf;i/) xxfik 3-^na- 

4- tFo + y$Mi- (2-^^^UD^j^y 
yntf;V) xxfJK 3-^7DD-4-tHu4 1 y$S 
Sffi- (3 -7 0 U n^;k*^>;/nt:;i/) xxfik 
3-^na-4-t:FD^ySIfl- (3-^^U 

[0 15 5] 3-^DD-4-hFn^y$EiM- 
(4-7^'Jn^M^yW) X7riK 3-^p 
j D-4-tFo^>SISi- (4-^37/7ijn^;^ 
^f>y^;v) xxfJ^ 3-^7DD-4-tFD+y$ 

(2-7^UD^M^yXfJW XXfiK 
3-^DP-4-tFn^yfelSi- (S-T^Ua 
-fM^y^yfiW xXriK 3-^an-4-tH 
□ ^y^ISi- (5-^^^'Ja-fM+y^>f 
;W xxrik 3-^PP~4-tFn+ySlf^- 
(6-7^'JP'l'M^y^yJl/) XXriK 3-^ 40 
on-4-tFa^y$lfi- (6-/^^UP<^ 
tt>"\*zsM xxfik 3-^PP-4-tFn^ 
v-^&S^- (8-7^UP<M+yt^^W XX 
3-^nP-4-tFn^y^|fi- (8-;* 

[0 15 6] MAtf, x^i/>x;i^x;i/7 

/^^Un+yxh^y^U^im i3-7^'JP 
^xh^>ij-'J^;yS^£h e-n^x^M-^v- 50 



#12002-363209 

□*^x^;i/*;Miu*---K e-*^u 

[0 15 7] /3-;**y*U 0*^X5^- /3-Uy;l^> 

K 0 -7y* U D^yXfih 0 - WyOy->**- 
K kh f P^yXfl/>XJ^>S-N-x^7^ 
h\ /3-^^^iJo^fy7 p ntf;i/-p-hFn^iy^> 
*/x-K i3-7y-Uni^^^Dt:^-p-t:Kn^-> 
^O^x— K y^^U D^y^Wi;- 7y* 
'Ja^>/Wx;-Jk ;**y* UilO'S F^D/O 
X;]/*>gL T>7V)V7=i Kycm>xJU*>^ j3- 
^^^iJa^fyXh^fy-S^t Hn=^iy^>-tf>, /3 - 
7y 7 Un^i/Xh^->-fyt:Fn^->^>if>, r -X 
5f U>XJV*x;i^^>- /3 U d^p/O 

[0 15 8] r-7y'Un^~>7 p Dbf;V-a-t:Kn^ 
>X^^^S/itU^;^> i3-tFo^>xhWl/ 
^y*-;^ ^-^^^'JP+yxW-p-hFo^ 
fy->>±/— ^-7^UP^yX^;i/-p-hFP 
*->:>>:>-*-K 3, 5y7fk>7W>l7>F 
yjLS-Jl. ^^^'jD^ryXF^y7^m 7^U 
□ ^v-Xh^y^A^ ;*^y*U;l^ 7^u;^> 
/^^'jP^yxF^ytFP + yt7Fxi, 7^'J 
D^>xF^>t FD^yt7FxS, 
[0 15 9] 3-j3-hFP^yXF^y7x;-;k 
/3 -^^U D+yx?jl/-p-t FP^y^>^/x- 
K 0-7^Un^yX^;i/-p-kFP + y^>yx 
-K j3" -^^^UP^yX^-j3-l/^y^- 
K i3 -p<^^ U n^~>x^;^^5y^;V#x;yt: Kn 
^>-£m#gL £-7^D u^->x^^fy^;i/#x 
;H:Fn^y^im N, N' ->?-j3-*^Un 
+ yXf;P7 5/*Ufm N, N* -y-/3-7^ 
UD + yXWS/ij-U^m N, N' -fy-/3- 

W^'Jd^ ->x^;V7 ^ y x;i/^x;i/it u ^ jvbl 
n, n t -^-^-7^UP^yxf;V7ayx;^x 

[0 16 0] »M»A t UTtf «4ttftftttB* 
&mtlsT\*s 0. 0 5-5g/m 2 ^K, 0. 
lMSSP^bT, 0. 5-2 01IW^K, 3 

-1 on«»^«fco»ftLVi D tbte&mmifi* o. 5i 

[0 16 1] %M»Atlt, $*7*/fc^»* 
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Ar-N2 + • Y- 

Stc ] 

[0 16 2] f(rES:^43^T, Arfi HBIXte*ifi» 

x;vg, ^;w^-f;i/S, #;i/#7^KS, x;i/*x;i/ 
yUl^^^f ;>g, 7J!/*>7^KS, *WK 
;\py>S, 7^S, SWSgtfS 

*u inetisn jEicBS^*vc^Tt><fcv>« 

[0 16 3] 7U-M<l:bTH ftXRfRB 

~3 0©7'J-M^U<, WAtf, 7x^1/8, 
2-^f;i/7xz;H, 2 ~^nn^x-;i/S, 2 -y 
h^y7izM, 2-^h^i/7^r:;VS, 2- (2 
-X^Wv^v-;!/**^) 7xZJVS> 2-*^^;v* 
^i/^3i-;US, 3- (2, 4-^-t-^>W7x 
y+ylh + y) 7xZJH, 4-^DD7x-M, 

2, 5-^^OD7x-JH, 2, 4, 
7xx;Vfi* 3 - ^DD7i-JH, 3 - *^)V7 jl~ 

3-^h+'>7xzM, 3-^h^>7x-^ 
S, 3-y7/7xZM, 3- (2 -x^'v*^ 
;*^» :7:tx;l^ 3, 4-y^7PD7xzM, 

3, 5-y^P07xz;H> 3, 

x;i,S, 

[0 16 4] 3- (y^^Sy^M^Mh^ 
5/) 7xZiH, 4-y7y7x-JH, 4 -^^7 
x-JH, 4-/ h^y7x'JH, 4-y h^~>^ai 
x;US, 4- (2 -X^'S*^**^) 7xZjl/ 
4-^>y^7x-iH, 4-7$;xM-^7 

x-M, 4-n, n - vttJVT ^ y x;^x;uy zc 

x;i/S, 4-Xh*y*;W-^7xzM, 4- (2 

-x^;i/^\^f>;i/^;V^x;i/) :7:tx;vk, 4-7)VJr 
□ 7xzM, 3-7tf^7x-;H, 2~Tir^;l/ 
7i/7xZjH, 4- (4-^OD7xZJW) 7 
x-JH, 4- (4-^^;l^^JiX;i/) ft-2, 5- 
7'h^y7xZiH, 4- (N >^;V- N - ^ 
757) - 2 - Hf yM^y^J«^7x-M, 

[0 16 5] $itz, Ctl^^Sit $^>tC, 7)V*-)V* 
7)l*)l>tt&. ll7xz;i,S, y77S, 

[0 16 6] SM^AtlT, #SBtCffiJBb»*^7 
l/flS'&fttbTtt, 0J*-«* ffW7- 2 7 6 8 0 8f 

ft**w«*tf&ns. §u *»wic*iiTtt, cine 
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[0 16 7] vT^b^CDg^^SAnax <hLT 
\t. 4 5 0 nmKTT65u t 
<> 2 9 0-440nmt$)§Ci:^i:0!ffSLK ^ 

fc, ^7v/fl:ft«», mmm^m^i 2k±t*ot, 

fi«»Atl/T©y77fc^ftB, *at?ffl^Tfe«fc^ 
bfi*BWfi«©ttS WlOfcUT 2 mSk±&&m bTfc«£ 

JO [0 16 8] MK^TV^b^ttStttf-f ^fe^ 

20 177-MSM^tf^n^, ^n^n #589! 
[oi6 9] iME*-&tt»*«rr«*y^— 

ffc-&«K 7x;-WS*, t7h-^g»#, 77- 
;Hg3H*, /\TU»S7y-M»#f©*7'7-"^ 
HS<0#8?*bV>. *flcWtett, l/V0l^>>. ^nn^y 

2, 3-ytFn^>t7^l/X 2, 3 
tKu+yt7^l/>-6-XM>£thU^A, 1 

jo -kHn^y-2-t7h xk^;i^ u y tr ;kt a 

K\ 2-t Ho + y- 3 - 17^ l/>7M>tt h U 
02±s 2 - h HD^y - 3 - t7^ 1/>XM>^7- 
UK, 2 - 1 Ho*-> - 3 - t7* M^BtA 
tJn'J J -?U\Z)VT?L h\ 2-kHP + >:-3-t7?l/ 
>x;i^>&- 2 -x^A^yM+yyn tVl/T ^ 
h\ 2 - h HP*y - 3 - t7^ V>X W>8- 2 - 

x^;i/^'>;U7^ K, 5 -7-fe h7^ k- i —f? h 

[0170] l-tKn*->-8-7th73Kt7* 
40 U>- 3, G-yXMyithU^A, 1-tHP* 
f>- 8 -7ir h7$ K^7^l/> - 3, 6 -v*X;i^> 
iv7X'J 1, 5-ykFP + yt7^kX 2- 
t KP+y-3-t7 hxl^Uy^Pb>73 
h\ 2-k FD*-> - 3 - t7 hxI*>?;P73 h\ 
2-tFP + y-3-t7bx87zyK, 5, 
y^;i— 1, 3 -~>^7 n^\^it>i^^->, 1, 3 
D^>^>S*:j->, 5- (2 -n -^h^S^^i/ 
7xXJ» -1, 3 -~>^7 D-M^->>^>, 5 -;7x 

x;i>-4 - * h^z/tuvtf-jv- i , 3-v^p^-y- 

50 >zS*>, 5- (2, 5-y-n-t^M^y7x 
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~M -l, 3-is&w\*V>V*>* N, N' -V 

[0 17 1] N-n-*^^-N' -n-^-^^^v 
;W^Vbf^-Jl/K, N-7I-J1/-N' - (2, 5-v 

;nfy— l -^x~;i/- 3 s-MvV 

D>\ 1- (2, 4, 6-hU^DD7xZJW -3- 
7xU y-5-b^/n>, 1- (2, 4. 
DD7XZJK -3-^>X7^H-5-b:77nx 
6-tHn^>-4-^^-3-y7y-l - (2- 
x^ws^v'JM -2 -tfU K>, 2, 4-tfx- 
>7-f^7th7^H) h;^x>, 1, 3 -t*x- (t: 
A*D-f;WTir h7^ H^^;W ^>if>, 
-fehxhUJK ^y-Y^irh-hU^ 7th7th 
7xUh\ ^>^;i/7th7-UK, tT/N'D<;i/7ir 
h7~Uh\ 2-^7DD-5- (N-n-^i^7 
7^;W - 1 -K/tP-f^7t hT^ H^>*>, 1 

-4-/fil/-6-tFo^y-l, 2-^tKPtfU 
>>>-2-;*>, l- (H^'>;i/^f>yot!JW -3 
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t HnbfU> ? >-2-^>, 1 - (4-n-*^?\0o* 
+ ->7x-JW -3-ter t-^-5-7^;t! 

[0 17 2] #^-fc^tt©#IBtt* #H¥4-2 0 

1 4 8 3^, 4*H¥ 7 -2 2 3 3 6 7§, 7-2 

2 3 3 6 8^, 7 - 3 2 3 6 6 0f, 5 - 

2 7 8 6 0 8^, &m¥-5- 2 9 7 0 2 

- 1 8 6 6 9^ #§H¥6- 1 8 6 7 0^, $#§l¥7 - 

3 1 6 2 8 0^, !l$l?9-2 1 6 4 6 8^, 4#§f§¥9 
70 - 2 1 6 4 6 9-^, <&&H¥9 - 3 1 9 0 2 5-^, <&§S¥ 

1 0-0 3 5 1 1 3^ 1 0-1 9 3 8 0 1^, 

4$BH¥1 0 - 2 6 4 5 3 2 ^«*£E«£ft& 

[0 17 3] jJZfy-it&m*. SStt^HmSl^/X 
«ttt^IgTy7yft^i^7 7'U >^LTM^ 

[0 17 4] aTic, a^tts^^*r^>*y^-o** 

[0 17 5] 

[ft; 2 2 ] 
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B-8 



:ONH(CH2) 4 OCO-^ 
O D{CH2) 8 OCO-^ 

C^2)80CCH-^ 

WCH^sOCO-^ OfCHJaOCO-^ 
6{CH2) 2 OCO— f 0(CH2)20CO— / 



B-9 



B-10 




[0177] [{b 2 4 ] 
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57 58 
B —11 

OfCHjjJjjOCC 
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B — 12 



y^DCHNCCHg)^ 




B-14 



B-15 




"OCHgCONHfCHaJgNHO 

[0178] Ut 2 5 ] 
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59 60 
B — 16 



cf^tf^o 



B-17 



B-U 

B-ig 



B " 20 CH a 




K " ^NH 



' ^ — NHC 



[0 17 9] lit 2 6] 
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B-21 




NHCOfCHgJgCO^CHskOO 



B-22 



B-23 



B-24 



^^-0(CH^eOCO-^ 
fsT^NH 

NC ^^^ O^CH2)2CXXH^ 
>^ CH3 

NCl^COgCaHs 

f^V-NHCCKCH^gCO^CH^sOCO— ^ 



\ / 



[0 18 0] 
Hfc 2 7 ] 
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a -25 
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B -27 
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B-28 

^NHCOCgH 19 -n 
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B-29 



B-30 



B— 31 



(34) 



OH 

CONH-/> 



p(CHa) 2 OCO-^ 
^ NHS0 2 — ^ — ^ 
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B-32 

dCaH.TO 




NHSO2" 



CH 2 ) 6 OCC=CH 2 
CH 3 



B-33 




(CHJiCOOtCHJeOCQ^CHjj 
CH 3 



[0 18 2] MftttXSfi-U&lri*^^— ft^WfcUT 30 

[0 18 3] %M»AtlTy7^#l^> 

mZi?T*/fc&W)<D^mtlsT\Z. 0. 0 2~5. 0 
g/m 2 7^£F£l-<, 0. 0 5-3. 0g/m^U0$f 
^U^o MfS^a^, 0. 0 2g/m* 3tm~T:$>Z> 

£££#£>£o 40 

[0184] &tz, mmi)77-{t<&vo<DgLmm£isT 
\t, mt^TVit^mimmmzn^x. 0. 5-20 
mmmm^<. 1-1 onw^ff^L^ t9 

Ettffl*#. 0. 5BI»*»T»5i, +#ftf6fite 
[0 18 5] ^M»BtUTffl^5*^7-ft^ 



#^BS5 9 - 1 9 0 8 8 6*1\ #P1¥2 - 141279 
- 17 14 5fllE«SnT^5. 
[0 18 6] V fc&m £137 7 — iitotl 

tt. N, N ' -EX (3-7x7+y-2-tHD^-> 

tf;io t°^^> ? >, n, n ' -ifx [3- (p-* 
^7x/^y) -2-tHn=^'>7 p ntf;W tf^>> 
>, N, N' -t'X C3- (p-* h*y7z;+y) 
- 2 -t HD + y^D tr;W t:^^v ? >, N, N' -t: 
X (3-7oi-;i'^-2-fcHa^'>7 r nt!;W tf^ 
7z/>. N, N* -tlX [3- (/3-t7b^» -2 
-t Fo^^n t°jK) tf^^> ? >, N — 3 — (0-^- 
7h*~» - 2 -t KD^yntr^-N' -y^t? 

[0 18 7] 1, 4-b'X { [3- (N-^^tT^ 
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£<D\£i5i?>m* n — [3- -2 

c (3-^uy-2-tFD+y) -7a\±)i>** 
^>if>, 1, 3 -ex c (3-^;i^uy-2- 

^7XvX yy^D^yJl^7xz;^7-y>, 4 
-tFP^ ->£m#g£ 2 - N - ;* -N-^>>MU7 
^X^HXtJK 4-tHP^yfeltS2-N, 
N-y-n-yw^yxfMXrJK 4- (3- 
N, N-y^7$yyp#^y) ^>ir>;*Jl/*> 
75h\ 4- ( 2 — N, N-y^/ayxh^y^ 
7i;^>«7a F#7^*j£tf£>nSo £n 

[0 18 8] ^tlf»H 4#|PIBB5 7 - 1 2 3 0 8 6^t, 
60-4999 1 #§508 60-94381 
"1%. Wm 5 ^ 7 - 2 2 8 7 3 1^, 4#gg¥ 7-2 3 5 1 5 
1$i¥7-2 3 5 1 5 8#«M£E«3nT^S. 
[0 18 9] fl9EW»»X£fflV>S»'&\ WliStb 

»-©«b*<de«mmbr-. a^tt***-r*#«*»* 

«ffiT-6»^tt» ^M»A < hbT^7^«ia:*7 J 
T&S. 

[0 19 0] WE#«tK»Offiffl«tbTtt. WcRft 

1-3 0^e;KDlBHTffiffl-rsCi:^»*Uti. 
[0 19 1] £6K, »ftK*t<Bia-&SB»T, as 

*;«>S7^Hft^ x;i^>7^ FflS^ttW 

auntf&n*. 

[0 19 2] ^IC, SrOSlClBttt^V^l^ 

piffi^ft-e-fticoviTRwr^. «jESix.©ffi«(&Eft 

B£<&Effi£»fM*rsSM££:* X^U^tt^ffiStig^i: 



(35) &ffi 2002-363209 

SJEaSfi^AtbTmT-tt^ttftWMKff*. M 
EaSfirt^BibTM^ttSSWUttv^^SSttfl:^ 

;o [0193] ntim^tm^^y v-di tutu n# 

7H>lX7fJ^;^f^3>S, -r^n>^ 
xxfi« ; x^l/>a ; bfx;vx-^;WS ; tfx;yx 
X^;Mg ; N-lf^MMBWB : 7'J^x-fJ^ ; 

[0 19 4] *Tt>, ^ft^RcObfnjua^^r-rs 

UMxXfW/^^'J^xXriV ; UVOI'W — 
tfatfn— ;k 7nD^y;-Jl/^^ffi7x; 

£ iJJVKxx^;P ; 72 U Iz-bXte^^U U-h* 

^Ux^ri^W^bl^ JifBco^^, x^l/>^U 

l— K MJ*^n— ;V7 r n/1>hU7^U ly— K ^ 
>^x'JX'Jh-^Tb77^'JV-h, y^>^x'J 

6 - v^^y- U hX^yX^l/y^U 

[0 19 5] WE*I#tt^/V-Dittm 
$HP*W»1 0 0-3$ 5 0 0 0<Dfc<Z)#$?£L<, i&3 
0 0— 3$2 0 0 O^feO^-fcOSF^UVi. 

[0 19 6] HE«^«ftJ8fi»«Mft*«iUT, ± 

E^a^it^y^-DiSffl^s*^ fos^itb 
ffiffl$nsm^«#it^#fi«sgBtcMUT, o. i 

40 -lORM^jftK, 0. 5~5«MM*«fc?>»3= 
WE«ffl**«, 0. HIMT^^t, B# 

[0 19 7] m^&i&ftA£\sTV7Vfc&m*. utr 
B3»ftfilc»B t btl^ttX *t UftVi* ^7-ft*« 
UEM*RriB&»*»IWft:*«tUT 

50 7 7- D2J tl^^t/d^^o ) 
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[0 19 8] WEJtM^tt^y^-DiiiUTtt. 

*i/xy;v*;nrU*— 3 -7* U n^x^:* 

;U e-7^Un^>xh*y7xy-;K &-*9& 
U P^ylfJh J3 - UvOl/v'*— K J8-7*UP* 

;^>K-N-x^;V7$ S-/*>'Ja*^D 
bf;V-p-t Ka*y^>^x- K ^-7^'Jn^> 
yntr;i/-p-t Fp+S/^Wx- K /^^'Jp* 

y^^7x;-;K 7^Un^>/W7i;-Jk 
^^^'j;V7^KyPA>7M>E 7£MJJl'7 5H 

t Kn^->^>-tf>, ^-7^'ja+yxh+y-vt 

[0 19 9] r-7^7 ij p^yyolf;!/- a- 1 Fn* 
S/x^**S/-thU^;Ht, S-tFP^>xh+x;i/ 
7x;-Jk ^-^^^'JP^yX^-p-tFo^ 
K S-7^UP^yX5 1 Jl/-p-hFo 
^'>i>>^-^— K 3, Si>X^U>7s)l^>m.7^ H 
7x/-ik *^£U D^r'>Xh^'>7^JVK, 7^7 U 
D^yxh + y7^M, ***U;i«* 7^U;H6, 
p^yxh^yh Ha*yt7 hxK, 7^U 
p^>xh*ykHn*yt7hxB, 3-iS-tHn 
+ ylh^y7x;-Jk ^-/^^'JO^yXfih 
p-kFD^y^>yx-h, |3-7^ 1 Jo^yX5 : ;i/ 
-p-kFD+y^>^x- K 

[0 2 0 0] 0' -^^Uo^->X^-/3-UV> 
K 13 - /^^ 'J D+yX^W^ y^Mxjl/ 
tFo^y^im ^-7^'Jn^yXfM^y^ 
Mx^tFD^yfeim N, N-v>-£-/^ 
UP^yX^^/itUfM, N, N - ^ - /3 - r 
^iJP + yXW^yitU^S, N, N-S?-0- 

*$^U □^yxW7Ayxj^xM'J5 1 M 1 

N, U o + yX^75;7WX^ 

[0201] «nam^(fiiitt58fi»«ifls#'»i:L,T, m 
Tffl^^ns*^-{b-&«iiR*ffl^»UT, o. i 

-101i®W^b<, 0. 5 -5 D#* 
L^o (MB««*^ 0. 1 J»8B**»-CifcS£* St£ 
X8T?»«3&«»J5!ct?#ttVi Z <h#* 0,10 s»gB£ig 

[0 2 0 2] O^-f *n#:/-fe;W *»9i(0E»*f»K: 
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70 

l^Ct^T?**. *S!f#fPm2 8 0 0 4 5 7 

1^28000458 #^E*a>a*tttt»rii»»a) 
37tM-: >3>*mmi,tt8i, *m&$tm3 2 8 

7 1 5 4^, ^®#ff^9 9 0 44 3^, 3 8- 

1 9 5 7 4^, ^4 2-44 6^, H4 2 -7 7 1f* 
ICE«©»B»*»* #H«rfFSI3 4 1 8 2 5 0^ Rl 
J0 3 6 6 0 3 0 4^tcE«t©#U^-«rUi^cfc**a, * 
S#fFffl3 7 9 6 6 6 9^CE»<7MV~>7*-b# , J 
*-;i/g«»*/B^*;£i** *H#fF|g3 9 1 4 5 1 1 

f¥fg4 0 0 1 1 4 0^ 1^4 0 8 7 3 7 6 ^\ ^408 
9 8 0 2mzfrm,<DELm-*)V&7 K*, R*3j% 

ji/A 7;^ t h - u voi^> j -)immM&ttm*m ^ * 

ffl#fF!4 0 2 5 4 5 5fi:EtW75>- 
9©B»ft«fiSffl^**S» «p^BB 3 6-9168 

20 -s§, #§hbs5 1 -9 0 7 9^tcE«o^E/ v-com-a-jc 

i^in sit uS, ma&9t&9 5 2 8 0 H 
9 6 5 0 7 4#fcE*<0«##«»ai*. *S^fFfg3 
1 1 1 4 0 7-^, ^HWBfgQ 3 0 4 2 2#t£ESc<Z>* 
7'WF7^>y'S^Pf^n5. 

[0203] t7u*ttMkirz>jjm\Z£n*>\zm 
teKT<"nfcE&»»£T* n 

[0 2 0 4] S»f^«t^U7^7^>FH 

MiUTH #U^U^>* ^U^l/7, #'J75H> 
*UXXr;K tPU*— #*-K ^S-»A7^f 
tFiE *^5>ttHB. #»J*^U>, X^l/>^^ 
40 ^Ul/-h*l^ l/>-7^Ul/-F^I^ 

#'J7SH, #'JX7f;K #U*-*^-h^»^b 
<, 7pU^l/^>, #Utf U7##K:»SL^. ±E<0 

[0 2 0 5] ffifETKJSttK^ i:bTH, mx\i. 

tx'Jt'xj^oUFX #U bfx^Tvm — ;Mf 
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C0206] ±e*4BK y ^7*- hR^nts^-r 

3 2 8 1 3 8 3^, ^3 7 7 3 6 9 5§, 1^3 7 9 3 2 
6 8f, «F&BS4 8-4 0 3 4 7^, 1^49-24 1 5 
9*§\ #^BS4 8-80191 1^48-84086 

[0207] Rfta^Afc^-r*^^ ^p*y-fc;wft 

i*K©«liiLTB, *fi«»A 1 0 0R*»ki» 
[0 2 0 8] »EBMctt©*«*tttfcUTtt, 

?-7xx;k **<b/^^7>r>, 7WMt7^l/ 
>> v7U;Ux^>, *ia"TfH*<D{b'&** *Uxf^- 

#g§0S5 9- 1 7 84 5 1^5 9 - 1 7 8 4 5 5^, 
^5 9- 1 7 8 4 5 7^, 1^60-242094^, H 
6 3 - 8 5 6 3 3^, 6- 1 9 4 8 2 5f, H 7 

- 1 3 3 1 0^-1^7 - 133 11f, (19-1060 

3 9 ^(D&'&nBLzmmw 62-75409 nmmmiz 

[0 2 0 9] *fc, *y-feMUJ;3i:f5J8fi«»A 
[0 2 10] fflViS^lCJ^fttt*^**** 

ffiettsuo*upa«* »^^h»jc»lto. i%~5 
[0211] m&f&ftA*-?^ zux^-tMk'r&m 
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[0 2 12] *5SW<0#fi^ttfflJ»»tt* -hi&<D#5S9l 

a, 7)\r-7* m±m. »mm* tobuhu »ibciRr> 

*JBWOEak»»a*HcfiJ^-r*»'&KH4, 3) 
B'&Rlffi&flS'&W** ±SB©cfc3K*ftja#B;ftl#6fi 

[0 2 13] *fiOEft»ftO*^, ^«M*±t»ftB 

fi«coa>is»fijBR»A ^□^-t^wcft^an 
T^Tt>«k^. ) ftasfi^Ats^uxasea^ 

[0 2 14] *»K<D#fe<0#BE»«»<BEeBte, 

jo n-SBfi-rsSSfi^A^rtS-rsv-f ^a*y-fe;v 
5Bfi*»A»t»fta«»fi«»B»i:, 3tt«+'fc 

L&fB10E»»«:S«M*±JCKtt, ^0I±C, vif 

»ft*»A«*ssea"e-«*firic»B«i:, *«*^ 
a 2 utflaww* 3tm^tta*« t * 

L fc» 2 W\ SSfc-tOJiJbfc:* x7>56 

fi-rs^e^AC^rtST^v^^n^y-fe^i:, 56 

3©E»»«K»T«JI«iatU3ft:*JIE»lla, $b 
Ki&KlOBCT, CO^HEWJIaOftJIIHIC^IBJI* 
KttfcEfcJi 0 «fc J; 0 «^c^n^ e 
[0 2 15] OTE^fiO^BEftJlSr^-rsEeWft* 

tSEM^lRttC^n^ftfWISiMtSfcft, # 
50 [0 2 16] WE3E«M*ibTtt, a^rco^ 
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ffi. *tt«g. n-MK, ^?Xfy>7-f^?5*- [02 19] DaR«Wa9«« E»I£lB*«JHI#T* 

[0217] *9Mi0>Bfttmi4. tkbw, »jbo oaftttft«TS-a:**»*iiifi* »»xtt*»a** 

«*«*»8ft^-hfc:*«r*»*tt. 4M8# JO [0 2 2 0] *fc, ±E#*fc*Dll«»/8^*lfc, -t 
i:*«t?#-&. WAH 0f^^c»^V-<^D*y-fe;Wt: [0 2 2 1] ±E^«fc5^. 3i«iK*<&ffiJ8a*TE. ^ 

— #ftffl^iT««»ft»*UVi»*«lBK-r*^fc*T? 20 [0 2 2 2] 

^^>o ft, a*Rtf«6«0^j*i:bTt4, «e*^«J0)* KM] KTK* *3B9i©*JMJ*KWi"*J^ #58 

j*fc:Tff5^i:*«T*S. WJ4Cin60^M«tcW6IResn*t>(D^4^Vi. 
[0 2 18] *5!W©E»»»tt, }|M»«:*«"r*&» KT®SI««lt*^T» W^BfOOft^RO r%J 

5Jltk:«fc011«»fi!E'r*^fc39«Tf#*. *0«iS««LS [0 2 2 3] (gSWl-14) TE3E1CDH0* _LE 

■T*IK©»»*tti:UT»4, «*&*n©*tt*«^*il «*<D»3ti«*ft* (ME-HHst (1) T«n«ftft 

t3&«T?*, —ffiz* t<Dtum^mtiyX\t. 8o~2o *) Rtwrtti*^*^**^^^ Tiaa«^*i^tt 

0X:*«Jff*U<. 8 5-1 3 0TC*«J:0#*LH. JP^ «ftritft*W«bfc. 

• ^>^X U 7 U H^f h 77^ U I/- h 1. 41g 

•/^^'JM^^/^^^UM 1. 29g 

(^;Wb7 3/2 7 
. ^^x^b> 1 2 g 

• yntf U>^U3- ;^/^^;VX— ^JKTil^-h • - • 8. 62g 

■ ftxmm&m (mmm^t&m ; te»i#» • • • • ixio-^ 

• TBt«*^*ft§» (TIE* 1#BS) 6X10"^JV 
■2- (o-i7PD7i-JW -4, 5 «3;7i-M5^/- Jl^— 

2X1 0- 3 ^;U 

•^^y— ;v 6g 

IK. Tiatl, 2*<7)#l/-h (1) - (3) *o 

[0 2 2 4] 
Hb2 9] 
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TttU-K (1) 



tfU-h (2) 



75 



76 




• N(C 4 Hb)4 




e 

B— C e H 13 



• N(C 4 Hb) 4 



* [0 2 2 5] WfiUfc^fi'&ttfflfiE*©*^*- 10 0 

\z, S6l:TEfiail8*tt (1) SUm^T 
1 0 01CT2#Hft*LT, (1) - 

(14) 
[0 2 2 6] 



TKU-h (3) >M B ^ 

^ {3") B ^ n)CflHl8 " ^ (C4H8)4 

* 

wmmmmtBK (i) ©a*] 

•tK 98g 

• #ut*^T;va-;i/ i. 

• t HP*'>^nK;w?;W:JVD-7 l. 

• #U hT-;HfnU F> 8. 

[0 2 2 7] ^7) Srf^Rbfc. 

Wi^ftNo. 1) TIB3E 1 <7>ii 9, T 20 [0 2 2 8] 
ffi^TtiiS^^d - l-d-3 ©^Wl:ft^fc £ t Mfc 3 0 ] 

fitfk Hlfi«li:nWcbT«316«» (1 5) - (1 * 

© e 

d-1 Me 2 N — CH=CH— CH==CH— CH=NMe2 • CI0 4 



7 g 
7g 
7 g 





d " 2 

CI0 4 - CH 3 

Q^-CH=CH-CH^1| 

r i 7 Hi5 w«is 

[0 2 2 9] <H«»«atffiM5>fP«bfc««S«l- ★TSvt-^v h7-f^- ; S±?S7-f^A 
14©«3t»» (1) - (14) RtfJt«m~3©S (AO S) ) ^ItT, 5 0 0W+t/>7>y (^7-> 

3K*Tfi. (15) - (17) *n*n»ffi*»««« * (ttO fi) "CI OfWH3tt*BH»"r*21tfcJ:Dffo 

y (iMiO. 15, ttWl-15fc rs±^ *mm\sit. 
fy^-f HPJ (»±**7>fJ^ (80 S) Rtf 40 [0 2 3 0] 
TSC3 8>^;l^-j (3 8 0 nm&T©3fc*#y 

•*f*jj«V-^ l Oac 

• y^jMrnv;^ 5g 

• * 11 

[0 2 3 1] ±fB5i«l::<fcD* Xr-y^xyi^OlK^ B#«fflUfc««ftil'<. «*>«3te*<B*frofc««K: 

7*1/— h (PET) B^«[libfc. ft^^HJfiWO® Scftf*. HS*£TKS 1 IC^T. ffi* «5£jW£<* S 
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T«Em +©#3Wt«fi*®«<0** (No. ) it I 

aio-uss (i) Tg3n*wgHb^» <p*-g- (n 



7<S 



*o.) teffi^T^o £2K43^Tt>H«-C»*. 
[0 2 3 2] 
Ml] 



10 



11 



12 



13 



14 



15 



16 



17 



NgJ 



No.2 



No,4 



No.6 



No. 13 



No 21 



No.22 



No.26 



No.31 



NoJ 



No.1 



No.2 



No.2 



No.2 



d-1 



d-2 



TfiU — K 1 ) 
?KU — K 1 J 



tl/-h(1] 



<U— h(1} 



?ffU— Kl) 

mu— k i ) 



map 




10 



10 



Ji. 



12 



12 



10 



11 



11 



10 



11 



10 



[0 2 3 3] ±&$U<Dt£fkfr*>* »5t*i^fe^tbT 
-«5£ (1) T^^n^fl:^$:ffi^fc*^ISSWl0^3t 

»» (i) - (14) -eta, «»«t:i«»«tsct 

fll^fe^ofc, it««0«3tt«3t#» (15) - (1 

[0 2 3 4] <<3W)RCWmofW> 
<SUfc«l 5) 



(i) 4. 4g$»«u *:/-t:;vg9] (ft 

: ^n-hD- 1 1 ON, ^BB^iPdXS (*) 
S2) 2 l«fc*y-t^WB G$p D n£ : *U**-hMR 
2 0 0> B*#'J9l/?>I* (HO fi> 0. 7g&<hft 

2 gil 0%(7)F5 :f v;V^>ii>X;V^>^h , J^A 
«»0. 3 g fc*lOLfc«, ffl«2 ott 

ft*6 6 0TCfcin»U 2BIB«i«, ft^flt-^ttJifi 
(1) ftS^fS* ¥^^0. 5/zm©7<^P 

[0 2 3 5] 
[ft 3 1] 



C 6 H 13 0. 




[0236] -#m^ttiajs«isub« (i) 



20 



30 



40 



50 



( 2 ) (DS^tt 10 0. 0 g (g<&It* ; 5 0 : 5 0 ) 
tTia»«-&*iha (AL I) 0. lgitB^V^ 
Ptf;l/ (*^®8)»a4. 3%) 12 5. 0gtT4 2 

TE^WJ-iUf-fSyy-^ (1) C2, 2' - 
(2-^PD7x-JW -4, 4' , 5, 5* 5r h 
7 y i-jh * yV—M 18. 0gfcft8yrab4 
2'CK:Ti8#U Itl/L ±EiS-&S«I 

I ft, 8 96Hf^5F>*8iK3 0 0. Ogt, TIB 1 0 % 
#M^ft^J (1) *mmi 7. 4gt0g^«tCS 
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(54) [Title of the Invention] PHOTOPOLYMERIZABLE COMPOSITION AND 
RECORDING MATERIAL USING THE SAME 
(57) [Abstract] 

[Problem] To provide a photopolymerizable composition which is highly 
sensitive to visible to infrared lights and a recording material containing said 
photopolymerizable composition and capable of forming a highly sensitive, clear 
and high-contrast image. 

[Means for Resolution] A photopolymerizable composition containing a poly- 
merizable compound and at least one kind of compounds represented by the 
following general formula (1): 
[Kal] 

General Formula (1) 

[wherein R 1 represents a hydrogen atom, an alkyl group, an alkenyl group, an 
alkynyl group, or an aralkyl group; R 2 and R 3 each represents a hydrogen atom, 
an alkyl group, an alkenyl group, an alkynyl group, an aralkyl group, an aryl 
group, an alkyloxy group, an aralkyloxy group, an aryloxy group, an alkenyloxy 
group, an alkynyloxy group, an alkylthio group, an aralkylthio group, or an 
arylthio group; X represents a hydrogen atom, an alkyl group, an alkyloxy group, 
an alkenyl group, an alkynyl group, an alkenyloxy group, an alkynyloxy group, 
an alkylamino group, or a halogen atom; and Y represents an atomic group for 
forming a 5- to 6-membered nitrogen-containing heterocyclic ring.] 



1 



[Claims] 
[Claim 1] 

A photopolymerizable composition, which is characterized by containing 
a polymerizable compound and at least one kind of compounds represented by 
the following general formula (1): 
[Kal] 

General Formula (1) 

[in the general formula (1), R 1 represents a hydrogen atom, an alkyl group, an 
alkenyl group, an alkynyl group, or an aralkyl group; R 2 and R 3 each represents a 
hydrogen atom, an alkyl group, an alkenyl group, an alkynyl group, an aralkyl 
group, an aryl group, an alkyloxy group, an aralkyloxy group, an aryloxy group, 
an alkenyloxy group, an alkynyloxy group, an alkylthio group, an aralkylthio 
group, or an arylthio group; X represents a hydrogen atom, an alkyl group, an 
alkyloxy group, an alkenyl group, an alkynyl group, an alkenyloxy group, an 
alkynyloxy group, an alkylamino group, or a halogen atom; and Y represents an 
atomic group for forming a 5- to 6-membered nitrogen-containing heterocyclic 
ring.] 
[Claim 2] 

The photopolymerizable composition according to claim 1, which 
contains a polymerizable compound, a compound represented by the general 
formula (1), and a compound capable of generating a radical or a cation upon 
mutual action with the compound represented by the general formula (1). 
[Claim 3] 

The photopolymerizable composition according to claim 2, wherein the 
compound capable of generating a radical or a cation is at least one kind selected 
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from organic boron compounds, iodonium salts, sulfonium salts, iron-allene 
complexes, S-triazine derivatives, organic peroxides, titanocenes, triaryl 
imidazole dimers, and adinium salts. 
[Claim 4] 

The photopolymerizable composition according to claim 2, wherein the 
compound capable of generating a radical or a cation is a triaryl imidazole dimer 
and an organic boron compound. 
[Claim 5] 

The photopolymerizable composition according to claim 2, wherein the 
polymerizable compound is an ethylenically unsaturated bond-containing 
polymerizable compound; and the compound capable of generating a radical or a 
cation is a triaryl imidazole dimer and/or an organic boron compound. 
[Claim 61 

The photopolymerizable composition according to any one of claims 3 to 
5, wherein the organic boron compound is a compound represented by the 
following general formula (A): 
[Ka 2] 

General Formula (A) 

[in the general formula (A), Ra\ Ra 2 , Ra 3 and Ra 4 each independently represents 
an aliphatic group, an aromatic group, a heterocyclic group, or Si(Ra s )(Ra 6 )-Ra 7 ; 
Ra 5 , Ra 6 and Ra 7 each independently represents an aliphatic group or an 
aromatic group; and G + represents a group capable of forming a cation.] 
[Claim 7] 

A recording material comprising a support having a recording layer 
thereon, which is characterized in that said recording layer contains at least a 
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color forming component A, a color forming component B having a site capable 
of reacting with said color forming component A to cause color formation, and 
the photopolymerizable composition according to any one of claims 1 to 6. 
[Claim 8] 

The recording material according to claim 7, wherein at least one of the 
polymerizable compounds is the color forming component B. 
[Claim 9] 

The recording material according to claim 7, wherein the polymerizable 
compound is a color formation retarding compound having a site of retarding the 
reaction of the color forming components A and B within in the same molecule 
thereof. 
[Claim 10] 

The recording material according to any one of claims 7 to 9, wherein the 
color forming component A is encapsulated in a microcapsule. 
[Claim 11] 

The recording material according to any one of claims 7 to 10, which has 
a multilayered structure in which a first recording layer which is sensitive to 
light of a central wavelength A*; a second recording layer which is sensitive to 
light of a central wavelength and which causes color formation to a color 
different from that of the first recording layer; ... ; and an i-th recording layer 
which is sensitive to light of a central wavelength X, and which causes color 
formation to a color different from those of the first, second, ... , and (i-l)-th 
recording layers are laminated in that order. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 
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The present invention relates to a photopolymerizable composition and a 
recording material which can be suitably used in wide fields including inks, 
holograms, proofs, sealing agents, adhesives, planographic printing plates, resin 
relief plates, and photoresists. In detail, the invention relates to a novel photo- 
polymerizable composition which is highly sensitively responsible to not only 
ultraviolet light but also visible light to infrared light and to a recording material 
which does not require use of a developing solution and the like and which is able 
to form black and white and/or color images in a completely dry processing 
system without generation of wastes. 

[0002] 

[Prior Art] 

A photopolymerizable composition basically contains a 
photopolymerization initiator and an addition polymerizable compound 
containing two or more ethylenically unsaturated bonds in the molecule thereof 
(hereinafter referred to as "polyfunctional monomer") and when irradiated with 
light, is cured, is changed with respect to stickiness or becomes insoluble in a 
solvent. Utilizing these properties, the photopolymerizable composition is 
widely utilized in photography, printing, metal surface treatment, inks, and the 
like. Functions and application examples of photopolymerizable compositions 
are describe in a number of publications. Details are described in, for example, 
J. Kosar, Light Sensitive Systems (J. Wiley & Sons, New York, 1965, pages 158 to 
193) and K.I. Jacobson and R.E. Jacobson, Imaging Systems (J. Wiley & Sons, 
New York, 1976, pages 181 to 222). 
[0003] 

Also, in recent years, an image forming system utilizing a photosensitive 
microcapsule having a photopolymerizable composition encapsulated in a 
microcapsule has been proposed as an image forming method utilizing a 
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photopolymerizable composition. For example, JP-A-57-124343, JP-A-57- 
179836 and JP-A-57-197538 disclose a method of forming dye image by exposing 
a color forming sheet coated with microcapsules containing a photopolymerizable 
composition composed of a vinyl compound and a polymerization initiator and a 
dye, superposing it on an image receiving sheet and then applying a pressure to 
the whole body. 
[0004] 

In addition, JP-A-3-87827 and JP-A-4-211252 describe a photosensitive 
and heat sensitive color forming recording material containing two components 
and disclose a recording material in which one of the two components is 
encapsulated in a microcapsule, whereas the other is made of a curable 
compound of a photocurable composition or the other is contained outside the 
microcapsule together with a photocurable composition. Also, with respect to 
the latter recording material, there is enumerated a photosensitive and heat 
sensitive recording material in which a layer containing a microcapsule having 
an electron donating colorless dye encapsulated therein and a photocurable 
composition disposed outside said microcapsule and containing an electron 
accepting compound, a polymerizable vinyl monomer and a photopolymerization 
initiator is provided. 
[0005] 

As described above, the recording material utilizing a 
photopolymerizable composition is able to achieve image recording in a 
completely dry system without using a developing solution and the like and is 
very preferable in view of the environment because wastes are not generated. 
Now, in the case of image recording of a photosensitive recording material, if not 
only UV light and short-wavelength visible light but also inexpensive infrared 
laser and green to red lights can be utilized, such is advantageous. However, in 
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many recording materials utilizing a photopolymerizable composition, although 
they are sensitive to ultraviolet light, they are not sensitive to visible light to 
infrared light or even when they are sensitive to these lights, their sensitivity is 
not sufficient. As a result, there is some possibility that a formed image 
becomes unclear or that contrast between an image area and a non-image area is 
low. Thus, realization of higher sensitivity is being desired. 
[0006] 

[Problems that the Invention is to Solve] 

A problem of the invention is to solve the foregoing various problems of 
the prior art and to attain the following objects. That is, an object of the 
invention is to provide a photopolymerizable composition which is highly 
sensitively responsible to not only ultraviolet light but also visible light to 
infrared light. Also, another object of the invention is to provide a recording 
material which is able to achieve image recording with high sensitivity using not 
only ultraviolet light but also visible light to infrared light in a completely dry 
processing system without need of use of a developing solution and the like and 
free from generation of wastes and which is able to form clear black and white 
and/or color images with high contrast. 

******* 

[0222] 
[Examples] 

Examples of the invention will be hereunder described, but it should be 
construed that the invention is never limited to these Examples. Incidentally, in 
the following Examples, "%" means "% by mass" unless otherwise indicated. 
[0223] 

(Examples 1 to 14) 
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Photopolymerizable compositions each having the following composition 
were prepared using the above enumerated spectral sensitizing dye (compound 
represented by the foregoing general formula (1)) and an organic boron 
compound as shown in Table 1 as described below. 

[Composition of photopolymerizable composition] 

• Pentaerythritol tetraacrylate: 

• Benzyl methacrylate/methacrylic acid (copolymer having a 
molar ratio of 73/27): 

• Methyl ethyl ketone: 

• Propylene glycol monomethyl ether acetate: 

• Spectral sensitizing dye (the foregoing illustrative 
compound; see Table 1 as described below): 

• Organic boron compound as described below (see Table 1 as 
described below): 

• 2-(o-Chlorophenyl)-4,5-diphenyl imidazole dimer: 

• Methanol: 

Incidentally, the structures of borates (1) to (3) 
compounds) in the following Tables 1 and 2 are shown below. 
[0224] 
[Ka 29] 
Borate (1) 
Borate (2) 
Borate (3) 

[0225] 



1.41 g 
1.29 g 

12 g 
8.62 g 

1 x 10" 4 moles 
6 x 10~ 4 moles 

2 x 10 3 moles 
6g 

(organic boron 
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Each of the prepared photopolymerizable compositions was coated in a 
thickness of 2 |xm on a 100 ^in-thick polyethylene terephthalate film and dried at 
100°C for 5 minutes. In addition, the following coating solution (1) for 
protective layer was coated in a thickness of 1 |xm thereon and dried at 100°Cfor 
2 minutes, thereby preparing photosensitive materials (1) to (14). 
[0226] 

[Composition of coating solution (1) for protective layer] 

• Water: 98 g 

• Polyvinyl alcohol 1.7 g 

• Hydroxypropyl methyl cellulose: 1.7 g 

• Polyvinylpyrrolidone: 8.7 g 



[0227] 

(Comparative Examples 1 to 3) 

Photosensitive materials (15) to (17) were prepared in the same manner 
as in Example 1, except for changing the spectral sensitizing dye (Illustrative 
Compound No. 1) as used in Example 1 to any one of the following Spectral 
Sensitizing Dyes d-1 to d-3 as shown in the following Table 1. 
[0228] 
[Ka 30] 



[0229] 

<Image formation and evaluation> 

Each of the photosensitive materials (1) to (14) of Examples 1 to 14 and 
the photosensitive materials (15) to (17) of Comparative Examples 1 to 3 thus 
prepared was exposed by using a vacuum printing frame device. The exposure 
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of the photosensitive material was carried out by irradiation with a 500-W xenon 
lamp (manufactured by Ushio, Inc.) through a step wedge (density step: 0.15, 
number of density steps: 1 to 15 steps, "FUJI STEP GUIDE P" as manufactured 
by Fuji Photo Film Co., Ltd.) and "SC38 FILTER" (a sharp cutting filter for 
cutting light of not longer than 380 nm, as manufactured by Fuji Photo Film Co., 
Ltd.) for 10 seconds. After the exposure, each of the photosensitive materials 
was developed with a developing solution having the following composition. 
[0230] 

[Composition of developing solution] 

• Anhydrous sodium carbonate: 10 g 

• Butyl cellosolve: 5 g 

• Water: one liter 



[0231] 

Since the exposure amount in a region corresponding to a high number of 
steps of the step wedge was small, the photopolymerizable composition in said 
region was eluted into the developing solution by the foregoing development, and 
the surface of the polyethylene terephthalate (PET) was exposed. With respect 
to the photosensitive materials of the respective Examples, the region where the 
photopolymerizable composition was completely eluted so that the PET surface 
was exposed was examined, and the number of steps of the step wedge corre- 
sponding to the region with the largest exposure amount (number of clear steps) 
was determined. It is meant that the larger the number of steps as determined, 
the higher the sensitivity of the photosensitive material was. The results are 
shown in the following Table 1. Incidentally, the case where the sensitivity was 
low and the photopolymerizable composition was eluted into the developing 
solution over all of the exposed regions was expressed by "flown" in the table. 
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Incidentally, the number (No.) in the spectral sensitizing dye column in the 
following Table 1 is corresponding to the number (No.) of the illustrative 
compound represented by the already described general formula (1). The same 
is also applicable to Table 2. 
[0232] 



[Table 1] 





Photosensitive 


Spectral 


Organic boron 


Number of clear 




material No. 


sensitizing dye 


compound 


steps [steps] 


Example 1 


1 


No. 1 


Borate (1) 


10 


Example 2 


2 


No. 2 


Borate (1) 


10 


Example 3 


3 


No. 4 


Borate (1) 


11 


Example 4 


4 


No. 5 


Borate (1) 


12 


Example 5 


5 


No. 13 


Borate (1) 


12 


Example 6 


6 


No. 21 


Borate (1) 


9 


Example 7 


7 


No. 22 


Borate (1) 


10 


Example 8 


8 


No. 26 


Borate (1) 


11 


Example 9 


9 


No. 31 


Borate (1) 


11 


Example 10 


10 


No. 1 


Borate (2) 


10 


Example 11 


11 


No. 1 


Borate (3) 


11 


Example 12 


12 


No. 2 


Borate (1) 


10 


Example 13 


13 


No. 2 


Borate (2) 


9 


Example 14 


14 


No. 2 


Borate (3) 


9 


Comparative Example 1 


15 


d-1 


Borate (1) 


Flown 


Comparative Example 2 


16 


d-2 


Borate (1) 


Flown 


Comparative Example 3 


17 


d-3 


Borate (1) 
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[02331 

From the results of the foregoing Table 1, in the photosensitive materials 
(1) to (14) of the Examples according to the invention using, as the spectral 
sensitizing dye, the compound represented by the general formula (1), an image 
with high sensitivity could be formed. On the other hand, in the photosensitive 
materials (15) to (17) according to the Comparative Examples, in which the 
foregoing spectral sensitizing dye as defined in the invention was not used, 
sufficient sensitivity could not be obtained. 
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